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Aether Energy an Alternative - Claim 


A Whakatane-based scientist believes he is helping to create one of the greatest breakthroughs in 


human history. Denise Landau talks alternative clean energy production with one of the world's 
leading energy scientists. 


After a lifetime devoted to researching alternative clean energy production Dr Robert Adams is 
about to publish his latest work which shows that aether, the building block of the physical 
universe, can be freely harnessed to produce clean, pollution-free energy. 


Now aged 80, Dr Adams and his colleagues new work delivers mankind on to the doorstep of an 
unimaginably exciting and awe-inspiring future. 


Take any image of science fiction and open your mind because that's the direction this new 
world of aether energy is offering, says Dr Adams. 


He is internationally recognised as one of the world's five leading scientists in the field of 
research into the new clean energy technologies. 


Aether scientists believe their discoveries effectively eliminate the theories of relativity and 
traditional views of physics and cosmology. 


An international network of maverick "behind the scenes" scientists, such as Whakatane's 
Adams, is on the brink of publicly challenging the traditional Western scientific establishment. 


They sincerely believe that the Earth's and the human race's very survival depends upon it. 


Dr Adams says many ancient cultures were aware of the power of aether energy and used it for 
their people's and the environment's betterment. 


So what is the aether and how can it be applied to our lives today? 


Scientists describe aether as a superfluidic particulate medium which pervades all space - it is the 
building block of the physical universe. The medium, in one of its forms, is responsible for 
gravity and inertia. 


They even go so far to say it is a medium controllable by mind and can be manipulated by 
thought. 


Does a memory from the movie, Star Wars, and its mystical element illustrated by the Force ring 
any bells here? 


Scientifically, these "outside the square" thinking individuals call themselves new energy 
scientists and Dr Adams latest book is entitled Special Update 2000 edition of Applied Modern 
20th Century Aether Science. 


"This new energy technology is going to change the world we live in on an immense scale." 


Dr Adams formally lays claim to discovering a new law of Nature, which he designates 'the 
Adams Law'. 


"I have proved over hundreds of thousands of hours of hard labour at laboratory benches and 
machine shops, that these aethric energies are manifesting at unity/zero point, whereby the 
bottom line is that there is no longer any reference point from which to base any kind of so- 
called ‘efficiency’ test." 


Dr Adams' latest invention does read like something taken straight out of a Star Trek episode - 
the Adams triplex aethric energy motor generator. 


This device is a super power, thermo, impulse, salient pole, open magnetic circuit, repulsion, 
self-starting, reluctance electric motor generator. 


The motor generator is so named because of it's unorthodox and unusual ability to manifest 
considerable aetheric energy from three different areas of the machine. 


He says the revolutionary machine, the first of its kind in the world, provides economical, clean, 
safe power. 


What it means, says Dr Adams, is every fossil-fuelled and nuclear power station in the world 
could be shut down in the space of three years. 


Dr Adams talks about expanded inductive energy and energy harnessed at the air gap between 
his machine's rotors and stators. These two elements combined provides the driving power of the 
motor. 


"The important roles played by these two sources of force have never before been properly 
highlighted. 


"They have eluded mainstream academia and scientists for over a century in regard to their vital 
importance in machine design, and this explains why electric motors have never beer improved 
upon during these past 100 or so years." 


He adds that it is incredible to realise that electrical engineers and scientists in this modern age of 
technology are still taught to use free trapped electromagnetic energy to destroy the source of the 
said energy, by placing these 'stone age’ motors across the national grid systems and/or battery 
energy sources. 


"In this brutal way, millions of megawatts of energy is wasted daily throughout the world and 
there is no excuse for allowing such a monstrous waste to persist any longer." 


His supporting written documentation includes papers written by eminent scientific pioneers in 
ferromagnetics and aether technology, including the United Kingdom's pioneering engineer Dr 
Harold Aspden. 


Dr Adams says his book contains the revelation of the century and is packed with undeniable 
evidence of the presence of the aether and it's awesome powers. 


This exploration into the vast frontier of aether energy science technologies also outlines part of 
his own journey through the corridors of a fascinating and challenging world of new, clean, safe 
and inexhaustible source of energy, he says. 


Dr Adams shares his own vital discoveries and experiences from a lifetime of critical analyses on 
the subject in conjunction with his collaborating colleagues world-wide. 


He includes scientific papers written by scientists of eminence and international repute as 
pioneers in the fields of ferromagnetics and aether technology. 


Dr Adams also deals with his own sceptics - with reverence and caustic soda alike - and includes 
some of their narratives. 


The book is a biography and a significant contribution to the history of modern day true science, 
a record if discovery and innovation which is fertile and absorbing, he believes. 


"In writing this special update I am donating into the public domain further valuable information. 


"This is particularly for the benefit of those interested in the new, clean free energy sciences with 
the view to fostering encouragement for these people, to join in the rank of their pioneers by 
collaborating and sharing information on an international basis." 


Four years ago, former New Zealand Minister of Energy, Doug Kidd, publicly stated his belief in 
the concept of "over unity" machines operating in laboratories overseas at an address to the 
annual general meeting of The Energy Efficiency and Conservation Authority. 


Mr Kidd referred to the almost science-fiction field of over-unity where new machines recorded 
output power at 28 times greater than input power from the likes of the Patterson power cell and 
where power continues to be produced long after the input source is turned off. 


"I'm not talking about nuclear power," Mr Kidd explained. But the restrained anarchist lurking 
deep inside me is tickled by the thought that your line monopoly ... could become worthless junk, 
as would the dinosaur at Huntly and the large hunks of concrete we call hydro stations would 
become marginal stations. 


"According to accepted notions of physics, it is not possible. But once upon a time it was 
accepted wisdom that the sun revolved around the Earth. Your life depended on believing it!" 


Excerpts from: 


Applied Modern 20th Century Aether Science[Out of Print] 
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Champion of Aether Energy by Lenora Anderson 


Tapping Nature's Clean Inexhaustible Energy With The Adams Technologies 


Imagine your own plant at home, business, factory, milking shed, etc., to name but a few of the 
scores of sites and applications for such a device. Sounds like a dream? 


No, it is no dream. Development of such a technology has been on-going right here in New 
Zealand in the Bay of Plenty for some years now by an internationally recognized scientist by the 
name of Dr. Robert Adams of Aethmogen Technologies. 


Unprecedented progress is underway worldwide on new energy devices. Such devices will one 
day in the near future pave the way to the time when we will see an end to pollution. Such 
devices will play an enormous role in the doing away with the monstrosities we call power 
stations which presently interfere with our waterways and, especially in the case of the coal and 
oil fired stations polluting the air we breathe. Hydro stations with their pylons and substations 


straddling the countryside will meet a similar fate. The time will come when grid systems will 
not be sustainable even to the most affluent of nations and the world will have to turn to simpler 
and more cost effictive alternatives. Power stations, just as the computer industry has done, will 
downsize quite dramatically and continue to do so rapidly until establishments such as hospitals, 
universities, factories, etc., will no longer be their guests. Eventually the smaller new energy 
devices will accommodate these guests and they will become self-sustaining as will individual 
residents who will be able to own and operate their own power supply at a "one-off" cost and 
store these individual units quite comfortably in their basements or garages. 


Dr. Adams has authored a new book on his own technologies titled "Special Update 2001 
Edition of Applied Modern 20th Century Aether Science". This book covers the subjects of 
nature and pollution, politics, the environment, hte scientific establishment with its false 
teachings, aether energy technologies ond devices, modern calorimetric aether power 
measurement techniques, thermo-moter-generators, aetheric energy from mosfets and magnets, 
conventional electric motors and generators, etc. 


Dr. Adams has, for over fifty years, had serious concerns over environmental pollution, having 
himself been involved at the coal face with power plants in New Zealand in his younger years. 
This concern has underwritten a virtual lifetime of work researching alternative energy. His 
concerns for his own country go deep - he states: 


"New Zealand has, over many decades now, persistently exhibited a complex of lethargy towards 
its inventors and innovators in general - the sad and inevitable outcome if this attitude, as seen 
iover recent television programmes, has seen hoardes of the creme de la creme desert these 
shores carrying with them their innovations to a much greater recognition and prosperity 
overseas. There are various reasons which contribute to nil growth in any particular regoin in the 
world, but the most lamentable is when a country or region ignores its own potential. Only of 
late, (perhaps as late as the last few years - and this probably because of media scrutiny and 
attention) has this shameful trend begun its reversal in New Zealand. I say "begun" because it is 
barely noticeable. Let New Zealand only hope it has not regressed too far before it can catch up 
with its overseas cousins is this regard. In my own situation, well in excess of a ball-park 95% of 
the recognition I have enjoyed from my work has come from international quarters, that being 
from the United Kingdom, USA, Hong Kong, Japan, Sri Lanka, Australia, Canada, Russio, 
Sweden and Austra and I have not to this day placed myself on the internet - yet!"1 


The universal pace for economical and, more important, clean, pollution free energy has seen the 
passing of laws in California USA requiring that ten percent of all cars sold, starting in the year 
2003, be zero emission vehicles. Other American States have followed suit, creating a potential 
market for fuel free automation. The race has well and truly begun in the new energy arena with 
the burgeoning European and Asian laboratories following the lead and turning their attentions 
from the purification of fossil fuels to the interrogation of alternative energy sources. 


The electrical machine technology, developed in New Zealand by Dr. Adams of Aethmogen 
Technologies, in its various invented forms, is ideally suited to application in rural areas where 
there are expensive line charges for power supply, or no power access at all, as in remote 
locations. 


The system can also be adapted to the provision of steam power with which to run turbines, 
steam central heating systems in homes, business complexes, industrial plants, hospitals, hotels, 
airports, etc. 


The system is adaptable to all motive power requirements, i.e., from marine applications right on 
through to agricultural, horticultural, fisheries, forestry, major earthworks, aeronautical and 
aerospace projects. Its applications are widespread, land, sea and air. 


For Greater Marine Safety 


A boon to all boat owners and operators, whether their craft be dinghys, launches, yachts, tri- 
marans, luxury or ocean liner vessels, clean safe energy supply is now available for motive 
power, power for heating water, with additional supply for cooking, lighting and general heating 
purposes on board. The dangers and risks associated with using on board fuel and gas can now 
be totally eliminated. This clean power of the future is safe (no risk) and does not subject the 
environment to any interference whatsoever. It also has the unprecendented advantage of an as 
yet unprocured economical dominance over all other power alternatives. 


Quotation - from Dr. Harold Aspden PhD, BSc, FIEE, FlMech E, MInst P, C. Eng, C.Phys. 
Department of Electrical Engineering, University of Southampton, England: 


"\,. there seems no reason why the Adams motor cannot be developed rapidly for general use." 
(1994 - 1996). 


Since Dr. Aspden undertook his evaluation of the Adams technology and came to the above 
conclusion, the development of three different machine types have been completed and are now 
ready for aesthetic design formats to be considered with consequent construction for production 
purposes to follow. 


Introduction into Applied Aether Energy Science 


With the advent of harnessing aetheric energy with the applied Adams Technologies, it poses a 
difficult task to know the best possible starting point with which to describe this almost as yet 
virtually unknown technology in the mainstream of electrical sciences. 


The decision I have taken is to commence at the grass roots, so to speak. 


It all started during 1969 when I first determined to use permanent magnets to construct an 
electric motor generator that would defy Lenz's law and, in so doing, invent an electrical 
machine that would run at unity and, so too, in turn, defy certain other orthodox laws. 


Before going on further, I feel you should all be aware of the reason why I decided to turn my 
attentions to developing a device which would display characteristics that would serve to exhibit 
that there were better ways of acheiving access to power or energy without recourse to man- 
made laws. I had long ago decided that ultimately all man-made laws required re-examination at 
one time or another and could never remain static in time - as time itself has constantly proved. 
Man-made laws, in particular those of physics and the allied sciences, have no path to follow, in 
that they tend to remain finite and exhibit the distinct inability to contain the characteristic of 
flexibility, which they must contain if they are to grow and expand at all, let alone grow and 
expand at the same pace of the human mind. Had the human mind taken upon itself the identity 
and stoliditude of these man-made Laws, the human condition would be a sad and sorry one 
today. Long enough had man subjected himself to the time-weary stagnant laws of physics and 
the electrical sciences and it seemed to me that in order for real progress to be made in this field, 
someone had to be brazen enough to stomach the inevitable sticks and stones and forge onwards 
to a totally new mentation. I had followed, throughout my many years of experience and constant 
studies, the works of other pioneers in other countries who had been theorising (more than 
experimenting in a practical sense) new ideas and hypotheses and it occured to me over and 
again that these scientists and inventors were trying to equate these new ideas with endless reams 
of unsuccessful calculations and equations based on the sacrosanct (and aging) man-made 
electrical and associated laws. I made up my mind that this was going to change, and change 
dramatically, if I was going to have anything to do with it. Many of these new pioneers, I felt, 
were (and are, even to this very day) trying to put new ideas up against old (and unfortunately 
still reigning) regimes and methods, which came into vogue long before the days of the great 
Leonardo da Vinci. 


And so I started quietly to work according to the Laws of the Universe and Nature and along the 
way over the years I made some rather astonishing discoveries of my own which, at times, 
bowled me quite over, and still do. As time went on, empirical findings made me bold enough to 
come out of my shell and go public with my results of experimentation and discoveries - quietly 
at first. This was both good and bad for me and I was eventually forced to anticipate and indeed 
prepare myself for the onslaught to come. Come it did - of course! 


What I was doing was an affront to every respectable teaching institution on the surface of the 
planet. Scores of electrical engineers and physicists bombarded me ad nauseum with the dogma, 
for instance, that, with my devices, I would get absolutely nowhere without closing the loop. At 
lectures this was one of the greater thorns in the sides of my contemporaries. Very few indeed 
were those attendees who gave this matter any in-depth thought at all, and those who did (brush 
away the cobwebs), as I lectured on, slowly nodded, quietly smiled and shouted no more (in the 
way people do when suddenly visited by an affliction of the dropped penny syndrome) ; they just 
listened with greater intensity and keen interest until the end of the lecture, when stunned 
murmering grew rapidly to an ever increasing buzz of heated dissertation and debate which, 
incidentally, rang through the lecture chambers long after I had departed. Such lectures, 
especially those (most) which were accompanied by at least an hour and more of question and 
answer sessions between the attendees and myself, were always a great joy for myself and I can 
say, with more than a little satisfaction, never boring for the attendees. 


So it is for all my readers today to understand that, although the walk has been long, thorny and 
arduous at times, the journey has been one of the utmost intrigue, fulfillment and discovery 
wherein I have experienced many surprises myself. Red rags have turned to green lights, 
frustration to reward and, in the end, all quite good fun. 


I describe matters now pertaining to calorimeters because, as we progress, it is found that they 
are vital instruments for this technology - so much so that I purport them to be the only accurate 
means of measuring power generated/harnessed within these devices of the Adams technologies. 
This fact, came to be because of the great difficulty in having to engage in applying empirical 
knowledge to working with this technology, as orthodox theories/methods are of no value 
whatsoever in the design and construction or testing of these super machines. 


Late 1995 - 1996 heralded in the successful and sophisticated "Adams Thermo-Motor Generator" 
entering the kilowatt range at greater power and performance. In addition during that period 
many various types of calorimeters were also designed and built by myself. Experience, intuition 
and empirical knowledge has since led to new discoveries and more sophisticated and accurate 
calorimeters. 


One special unit I will mention, but briefly, as it is on the classified file, is the Equilibrium 
Calorimeter. Now if equal masses of copper and water are heated, for instance, over flame, for 
equal periods of time, the temperature of the copper rises ten times as fast as the temperature of 
the water, and to cause the same temperature change of the water, it would have to be heated ten 
times as long. This massive variance, in addition to other factors to be accounted for, results in 
the necessity of tedious calculations which all have their resultant and inevitable error factors. 
These complex ramifications of coefficients, specific heat, thermal conductivity, convection, 
radiation, absorption, insulation losses, have, ad infinitum, in their path of time immemorial, 
created ongoing contention to this day. 


To put the matter to rest for my own sake, I turned to inventing a water calorimeter that would 
dispense with 'calculations' and need only to rely on 'measurements'. (Measurements can be 
relied upon; calculations, in calorimetry involving water, can not!). This is, then, the Equilibrium 
Calorimeter mentioned above. 


In this type of water calorimeter, a small quantity of water and a short operation time is of 
paramount importance. The unit itself is unique in that its load heating element heats both the 
water and copper vessel simultaneously and as the machine being tested operates in the kilowatt 
range, a state of equilibrium in the calorimeter is very rapidly reached after switch on of the 
machine, and remains so to boiling point or any desired temperature. The copper vessel containes 
only 0.5 litre of water with a boiling point time of 2.0 minutes. The fact that all componentry and 
water reaches equilibrium so rapidly, ensures that the resultant accuracy and performance of the 
unit is such that insulation loss is so low for such a minimal period of time, it is negligible and 
can therefore be dismissed. The end result of this calorimeter invention procludes all doubtful 
calculations and therefore requires but three measurements only to be taken - those of mass, 


temperature and time - all of which, with the application of modern measuring methods, are 
extremely accurate, resulting in an overall maximisation of machine/device 'zero point’ 
performance measurement, possibly never before attained. 


On The Phenomena of Wattless (Currentless) Power 


Extensive variations of current are possible and are, to say the least, of considerable proportions - 
upwards and beyond some 70%>. As stated previously, in my recent papers, I am confident that 
the current can be still further reduced. 


The figures indicated at the end of this chapter show clearly that there is an anomaly which 
appears to defy a conclusive explanation of where the missing current (according to Ohms Law) 
has departed to! In reality, due to the subliminal velocity of the aetheric energy gaseous flow 
over the surface of the windings, the current becomes "lost" and, therefore, left behind. 


In 1976 I discovered the machine delivers massive heat power to an external load upwards of 
600%> above input power, this power then does not register in the machine or in the line load 
and must therefore be calorimetrically measured. This power is known as "wattless/currentless 
power". 


To understand this phenomenon, one must be conversant with "Tesla Aether Energy Science". 
Current-less power was described by Tesla in 1889 in his radiant energy transformers, but he 
never got around to putting it to practical use. It is to be noted, at this point, that I am the original 
discoverer of the phenomena of currentless power in the "Adams" motor generator. 


I quote herein by Gerry Vassilatoss in his ‘Secrets of Cold War Technology’ published by 
Borderlands Sciences Research Foundation, P.O. Box 220, Bayside C.A. 95524 U.S.A. 1996, 
(page 38 paragraph 2): 


"The Fractionation of Electric Currents ~ Voltage pulses traversed the secondary surface like a 
gas pulse under increasing constriction. Until reaching the free end of coil, these gaseous pulses 
flowed over the copper surface rather than through it. Tesla referred to this specific manifestation 
as 'the skin effect’. In this the discharge greatly resembled the manner of gasses in motion over 
surfaces." 


It is impossible to comprehend this 'Tesla Technology' without considerable knowledge of the 
Aether. One must seek out and study the proofs, of which there are now many, that have been 
established by experimenters worldwide. It is a technology capable of being explained through 
gas dynamic analogues. The fact that even partial elimination of electrons from Aether currents 
takes place, indeed spells out that this is a new kind of electricity which could find no resolution 
in present electrical science. This new energy technology is going to change the world we live in 
on an immense scale. 


To understand Tesla Aetheric Forces Technology, one must eliminate the notion that electrons 
are the working gremlins of electrostatic energies, for in this technology they are no longer the 
working gremlins. We are considering here an entirely different kind of electricity, endowed 
with totally different characteristics which, therefore, requires a new and different approach to 
the method of measuring the performance of any devices created as a result of the development 
of this technology, as the disparity between the two is immense. 


An Adams D.C. Impulse Electric Motor can be designed in such a way that the succession of 
charge and discharge impulses develop energy of such magnitude that it may be possible to have 
control of the flow of conventional electricity electrons through the complex metallic lattice of 
the very long length of wire used in the stator system, due to its super luminal velocity, of which 
the gaseous pulse flows over the coil surface. This then would provide us with an electric motor 
that requires very little current at nominal voltage whilst yet delivering considerable power. 


There are certain parameters required to be implemented which do not apply to conventional 
D.C. electric motors - those of repulsive impulsing operating potential, stator winding 
resistances, winding wire size and quantity and machine construction materials, etc. The 
established gaseous electrostatic electricity moves over the surface of the winding's wire at a 
super luminal velocity. This creates an enormous surge leaving the slower moving electrons 
behind and, hence, a consequent reduction in current flow is possible, according to machine 
parameter variables applied. 


Electrical Energy Generation & The Vital Role Played by Temperature & Time 
Factors When Calculating Machine Performance 


In considering the above we should first look at the question of "how is electrical energy 
generated?" To begin with we must dispose of the myth that electromagnetic machines generate 
electrical energy as is taught in our schools and universities by the establishment. So called 
"electric generators" do not generate electric power per se. They are mechanical devices which, 
due to their rotational field, act as a gating mechanism, tapping the aetheric energy field within 
the air gap between the machine stator and rotor, and delivering that energy externally in the 
form known to us as ‘electrical energy’. This energy is ever present (omnipresent, as previously 
explained) but the machine must be in motion to harness it, not generate it. 


NOTE: In the interests of simplicity for the reader , however, I will continue, in this paper, to use 
the words "generate/generated/generator" as the words are used in their normal and general 
context. 


In electric motors we have the interesting situation whereby we apply stored, or 'generated' 
electric power to supply motive force to do mechanical work. The motor is, however, also reliant 
on aetheric energy from the air gap of the device for rotational power. 


From the foregoing, it is clearly evident that if the AETHER did not exist, as the establishment 
and Newtonians would have us believe, then there would be no aetheric force and, therefore, no 
manner of electric motor or generator would function, as there would, in turn, be no action at a 
distance, no lines of force, no magnetic fields and hence no Universe! 


Translocating Potential Gradient to the Motor 


On translocating potential gradient to the charged mass in a circuit element and sourcing it via 
impulse to the motor, will amplify the inherent magnetic unified charged mass and, for a finite 
time, retard, or very nearly block off electron flow, thus precluding current flow; this is termed 
the relaxation time of the mass of the circuit element, 1.e., in this case, the motor stators including 
windings. There are at least two possible methods of causing a finite delay time thereby retarding 
current flow within the stator element, in addition to impulsing the source - one, of using doped 
winding wire (at present a difficult one) and - two, in designing the stator/s by incorporating 
sacred geometry, 1.e., PI and PHI involving the Golden Ratio. 


The collector element will then become a secondary battery being used in a conventional manner 
to power a load, which does not affect the primary source. This power so provided in the external 
load is free and sourced in such a way that the prime mover source is not being brutalised as 
where, in conventional motors, they are designed to do just that and are, in turn, themselves 
brutalised with resultant high temperature and extremely poor performance. Bluntly, their role is 
that of destroying their own source of potential gradient and eventually destroying themselves. 
There is massive trapped energy in many natural materials, especially metals. Latent magnetic 
energy is ever present in these materials and this energy I describe within the structures of 
electric motors is found to play an important role together with that of the energy harnessed from 
the small air gap between the rotor and stator sections; this applies to both motors and generators 
alike. 


Power source applied to electric motors expands the ever present covert electromagnetic flux of 
the metal materials, i.e., the iron core and copper windings. It is not the impressed energy applied 
to the motor that creates the inductive field, as taught in universities and colleges alike; the 
magnetic flux field "already" exists in its natural state within the stator system; the application of 
energy into the system simply "expands" the natural latent inherent inductive energy residing 
therein. 


This expanded inductive energy, in conjunction with the energy harnessed at the air gap between 
the rotor and stators, provides the driving power of the motor. The important roles played by 
these two sources of force have "never before" been properly highlighted. They have eluded 
mainstream academia and scientists alike for over a "century" in regard to their vital importance 
in machine design and this explains "why" electric motors have "never" been improved upon 
during these past 100 odd years. 


The role played by these two forces require "more investigation and understanding" in the part 
they play in magnetism and inductance as applied to electric motors. The design parameters 
concerning these two forces far outweigh the importance of I?R losses. 


It is incredible indeed to realise that electrical engineers and scientists in this modern age of 
technology are still taught to use free trapped electromagnetic energy to destroy the source of the 
said energy, by placing these flintstone motors across the National Grid Systems and/or battery 
energy sources. In this brutal way, millions of megawatts of energy is wasted daily throughout 
the world in the manner described above and there is no excuse for allowing such a monstrous 
waste to persist any longer. Every fossil fuelled and nuclear power station in the world could be 
shut down in the space of three years. 


Unity, Zero Point, Over-Unity, Over 100% & Various Other Definitions 
Describing Performance of New Energy Devices 


There is a problem with the above definitions, but that is not the fault of people like ourselves in 
the New Energy field - it is the fault of false teachings and mind entrenchment of the methods 
adapted for the performance testing of grossly inefficient conventional electric machines. 


I do not subscribe to the definitions of "over 100% EFF" or "beyond unity". There can be no 
"beyond unity" as the totality of the Universe is Unity. This then tells us that conventional 
electrical machine "efficiency testing proceedures" adapted to the testing of new energy devices 
can only be described as bizarre and are of no substance whatsoever. New mentation must evolve 
whereby our new energy devices' performances are 'measured' in accordance with the truth and 
not with man-made laws and "presumptions" still in vogue today. 


" " 


The definitions of "over unity", "beyond unity", etc., are so much in use in present day New 
Energy Science that in some of my writings I opted for the status quo in using such terms myself 
as the task of de-programming our thinking on the matter is still very much in its embryonic 
state. In this updated version of my writings I have made more of an effort to break the mould of 
using such terminology as to continuing to do so can only retard any progress and confuse the 
reader and young student. 


Ohm's Law 


Since it is proven that the Adams Technologies, as applied to the Adams Electric Motor 
Generator inventions, violate OHMS LAW, the use of conventional instrumentation and of 
OHMS LAW itself, for evaluation of performance, results in gross errors. The heart of the 


problem here, lies in the fact that standard electricity, as we know it, is a totally different kind of 
energy to that which is directly gated from the aether, the nature of this energy being such that it 
does not respond to conventional electrical instrumentation, nor does it obey OHMS LAW. This 
orthodox instrumentation is found to be grossly in error, just as is the application of OHMS 
LAW itself for power measurement, simply because the basic design of the said instrumentation 
used INVOLVES OHMS LAW! 


This then heralds in the need of an ocean of new electrical scientific teachings, in order to 
accommodate these new technologies into electrical engineering texts for colleges and 
universities. 


Firstly, a NEW MENTATION must take place, where teachers and students alike will need to 
de-programme their present knowledge of conventional electricity to that of electricity harnessed 
from the aether. It is ttme NOW for our future young student scientists and electrical and 
electronic engineers to study this vast new clean and inexhaustible source of energy along with 
its massive implications and applications. 


This discovery of the VIOLATION OF OHMS LAW is monumental and unprecedented, but also 
goes further in that it renders all conventional digital and analogue instruments as obsolete tools 
for use in this new technology. Instrument manufacturers worldwide will also require to re- 
programme their mentation in order to enter this new dimension of technology and proceed to 
formulate new instrumentation with which to take the place of their predecessors. This will pose 
a difficult task, as the Adams Technologies have violated other so-called LAWS of science. 


It is on account of the aforegoing ambiguous circumstances that I resorted to calorimetry for 
measuring input and output power, in doing so, dispensed with the need for any of the unreliable 
instrumentation or OHMS LAW itself and thus, too, as an aside, relegating obscurantism back 
into the realm of darkness from whence it came, since measurements made in the science of 
calorimetry are indisputable. Realistically, since calorimetric measurements have been proven to 
be the only accurate and reliable means of proving unity and power measurement, then orthodox 
electrical instrumentation has become dispensible in this new era of technology. 


The question then arises, as it inevitable must as a natural consequence of the problem, "Do we 
need new instrumentation at all?", in view of the probability existing that any new design 
structure of such new instrumentation could create some rather insurmountable obstacles not 
encountered with the use of calorimetry. 


Input Power Measurement & Its Significance in the Adams Technologies 


In relation to the measuring of input power to the Adams motor generator, where the question of 
differentiating between the heat produced by the motor section and the heat produced by the 


generator section, particularly where the motor generator is one integral unit, there poses a 
controversial situation of "how best to calculate the measurement” if the measurement "is 
determined calorimetrically"? 


In reality, it is irrelevant to measure the quantities of heat of either sections in any case. 


I made the decision some years ago to abandon trying to differentiate between the two 
measurements and, in so doing, put an end to the unnecessary laborious hours spent in complex 
calculations by measuring total heat power and to simply consider any heat energy not harnessed 
as an additional loss together with other normal losses. 


This is entirely acceptable for the very reason that "all" losses are of no consequence whatsoever 
in this technology, as the machine in question is operating in the dimension commonly known 
and referred to in scientific circles as "Zero Point", i.e., energy generation being "infinite" with 
power incrementally increasing with time, as the calorimetric graph indicates. [Ed - unprinted on 
web] 


I refer the reader, at this point, to an internationally recognised scientist in applied aetheric 
energy technologies, one Dr. Peter Lindemann of the USA, who quotes to me in correspondence 
of October 16 1999 :- 


"Thank you for the package of your latest writing. In my humble opinion, it is the best material I 
have seen to date. Your documentation on the violation of Ohms Law is monumental! 
Congratulations. Also, your eloquent defense of yourself and others in the field is masterful. 
Spoken as the real leader you are. 


Now that you know, with confidence, that Ohms Law only operates within a narrow window, 
and that once outside this window, it begins to fail as a useful method to calculate accurately, the 
behaviour of certain equipment, such as your machines, surely you can now better appreciate 
what I have stated in the past, that we do not know what the real equivalences are between 
electrical work as Watt-Hours, heat work as BTUs, and mechanical work as Foot-Pounds. If we 
really do not know what the equivalences are, then we cannot calculate conversions between 
these units of measure! I really do not know how to make this point more emphatically!" 


And, in further correspondence , he quotes :- 


"There is also another way of looking at the 'efficiency' of your machine. Your machine recovers 
all of the electrical input. Then, it also produces mechanical energy and heat energy. Since no 
mechanical work or heat is put into the machine, these outputs represent and INFINITE 
PERCENTAGE GAIN over the zero amounts put in......more than enough to irrefutably crush 
conventional explanations! Absolutely spectacular! You are liberating real work from the aether! 


Since we really don't know the ‘equivalent’ values of electrical mechanical heat in real units, it 
seems best to measure inputs and outputs for each energy manifestation separately. In this way, 


your machine shines like a beacon toward a new horrizon. It also begs the question - 'Since your 
are getting all of the electricity you put in back out, where does the heat and mechanical energy 
come from?’ This way of looking at it shatters any hope of finding an explanation within the 
‘conversion’ or ‘efficiency’ ideas of the 'First Law of Thermodynamics’. The real efficiency of 
your machine is UNKNOWN because it proves that nothing is being converted into anything 
else. Energy affects are simply APPEARING FROM 'the aether', 'nowhere'’, 'counter space’. 'the 
Zero Point' ... you name it. The truth is, we still don't know how best to do it. 


What we can measure is: Voltage (potential difference) ~ Temperature (thermal difference) ~ 
Mass (weight or atomic volume) ~ Distance (length) ~ Time (duration). 


The cross product between temperature and mass gives us WORK units of Calories or BTUs. 
The cross product of distance and mass gives us WORK units of Foot-Pounds or Dyne- 
Centimeters, which can also be expressed as Joules. (1 Joule = 0.7375 foot-pounds = 107 Dyne- 
Centimeters). Watts are defined as a "Joule per second" or as volts times amperes. This makes a 
Joule also equal to a Watt-Second by definition. But since "current" and "resistance" are 
generated by calculation according to Ohm's Law, the Watt-Second cannot be measured as a unit 
of electrical work, it can only be measured as a unit of mechanical work. Without Ohm's Law, 
there is no way to determine WORK in electrical machinery, unless you resort to Calorimetry. 
Then and only then, can you measure things again, and get away from calculating. This is what 
you are already doing, which is exactly correct!" (Peter A. Lindemann, Borderland Sciences 
Research Foundation, U.S.A.) 


The Adams Thermo-Motor Generator 


This device is a super power, thermo, impulse, salient pole, open magnetic circuit, repulsion, 
self-starting, reluctance electric motor generator. The "Adams Triplex Aetheric Energy Motor 
Generator" is so named in view of its unorthodox and unusual ability to manifest considerable 
aetheric energy from three different areas of the machine. 


The stator system, with its ability to reach high temperatures very rapidly, is designed to harness 
this heat from the cores of the stators via water circulation. The second source of energy is 
derived from loading the machine as a generator. 


Temperature, material types and geometric secrets which govern the high output power and 
performance of the Adams Thermo-motor Generator. 


This is a super power machine, the first of its kind in the world, with the capability of 
manifesting massive heat power internally in such a way that it precludes any damage due to heat 
affecting the rare earth magnets in its rotor system. The rotor is designed and engineered in such 
a way that it gates massive aetheric energy in the form of heat which is transferred by the rotor 
system to the water jacket system of the machine stators. The machine rotor carries out this 


operation whilst itself remaining relatively cool - at most, a few degrees above ambient - whilst 
the heat which is manifested on load is capable of reaching into hundreds of degrees and 
kilowatts of power. On account of the foregoing mastered conditions of temperature control and 
transfer of manifested power to the stator water jacket system, the life span of the rare earth 
magnets remains unchanged, i.e., no deterioration takes place. The rotor of this super power 
machine was invented late 1995 and perfected into a machine in early 1996. 


In comparison to an orthodox machine constructed of standard materials, this machine consists 
of different materials in its make-up of construction, the materials of which are of specific 
geometric dimensions, mass, etc., and so placed geometrically inside the rotor as to gate the 
awesome aetheric power that is inherrent in the 1.25mm air gap of the machine and to deliver it, 
in the form of heat and/or electric power, to a load. 


There are three sources of heat energy manifested in the Adams Thermo-motor Generator 
version and all three are physically isolated from each other. These three heat sources appear at :- 


The Thermo-motor Generator, (whereby heat is transferred via water through pipes to a seperate 
calorimeter) ; 


The Machine Mosfet Calorimeter, (heated by energy manifesting at the mosfet) and - 
The machine Load Equilibrium Calorimeter (heated by the electrical loading of the machine). 


The machine Load Equilibrium Calorimeter is the vital measuring instrument in the line-up, as it 
MEASURES the output power of the machine proper. The other two heat manifestations are by 
no means small and are free spin offs which can be readily harnessed. 


The Adams Aetheric Energy Electric Motor-Generator Technologies, over the past ten years, 
have heralded in new innovations that have culminated in very significant discoveries including 
that of the use of certain materials not normally used in the construction of orthodox electrical 
machines, resulting in the manifestation of massive power, in the form of heat, from the Thermo- 
motor-generator designs, at undreamed of ratios of input power to output power. 


There are now "proven" natural laws pertaining to energy which render the orthodox 
"assumptions" of the establishment down to the realms of the obsolete and, however troublesome 
to accept, include those contained in the hypotheses traditionally served at the banquet hall tables 
seated by Einstein's Relativity, Quantum Mechanics, The Laws of Thermodynamics, Lenz's Law, 
Ohms Law and others. The truth of the entire situation is that I, Robert G. Adams, have proved, 
over hundreds and thousands of hours hard labour at the laboratory benches and machine shops, 
with the aid of intuition and empirical knowledge, that these aetheric energies are manifesting at 
unity/zero point and whereby the bottom line is that there is no longer any reference point from 
which to base any kind of so-called "efficiency" test. So the word "efficiency", with regard to 
aetheric energies simply cannot possibly apply because the only way by which to calculate the 
"efficiency" of the omnipresent would be to draw up scales of astronomical mathematical 


proportions that such scales would ultimately become eternal and infinite, and totally impossible 
to monitor, police or keep track of. Utterly beyond the ability of mankind. And so the term 
"efficiency" cannot ever be applied to "aetheric energy ", or, for that matter, the technology/ies 
invented or created by which mankind may have the capability to gate or harness it. And so the 
term "efficiency", here in the case of aetheric energies, becomes a nonentity forever and a day, 
and I hereby lay claim to the original discovery and, indeed, acknowledgement of this "Law of 
Nature" and hereby designate this discovery "The Adams Law". The 'Adams Law' also 
encompasses many other discoveries I have made pertaining to Ohms Law, Lenz's Law, etc. 


The seed of original doubt of the explanations given me from my peers in relation to magnetism, 
electromagnetism, inductance, magnetic radiation - became apparent to me at the age of nine 
years and, for some reason convinced me that there was something unaccounted for. Hence, as 
aforementioned, as time progressed, I made up my mind that a change had to come about and 
that sacrosanct orthodoxy had to be the victim of that change. Yes, difficult as it would have 
been for the Ceasars to comprehend, let alone possibly accept, even the mighty Rome had to fall 
- one day. 


The Adams Triplex Aetheric Energy Motor Generator 


This device is a super power, thermo, impulse, salient pole, open magnetic circuit, repulsion, 
self-starting, reluctance electric motor generator. The "Adams Triplex Aetheric Energy Motor 
Generator" is so named in view of its unorthodox and unusual ability to manifest considerable 
aetheric energy from three different areas of the machine. 


The stator system, with its ability to reach high temperatures very rapidly, is designed to harness 
this heat from the cores of the stators via water circulation. The second source of energy is 
derived from loading the machine as a generator. 


The heat in the stator system is present whether the machine is run in a no-load or loaded 
condition. When loaded, however, the heat in the stator system increases rapidly and "continues" 
to do so during the period of operation. 


A further and third source of aetheric heat energy is manifested at the mosfet. This heat is also 
harnessed by the heating of water. This mosfet is set inside the copper storage vessel (or 
calorimeter) for measurement purposes. 


The total heat from all three sources can reach upwards of eight (8) times the input/heat power. 


A unique method of successfully transferring the heat from the stator system is water circulation 
within the stator cores and, as the stators are water cooled, it provides protection for the windings 
from burning out ; this is of paramount importance because as the machine is running "at unity" 
the heat manifesting at the stators "continues" to rise with time. The water so heated is circulated 


with the aid of an electronic pump which transports it to a holding tank/calorimeter for 
measurement purposes. 


In addition to the unique structure of the stator system, is that of the rotor. The rotor was 
invented and perfected during 1996. Its materials, in addition to the magnets and the dimensions 
and geometrical placements of the said materials, are vital to the massive manifestation of heat 
that results from its structure and that of the stator system and its technological parameters. The 
rotor, however, playing the major role, remains the coolest part of the machine. 


This machine is revolutionary and the first of its kind in the world and provides economical clean 
safe power. In an actual domestic application installation the machine would, of course, have a 
common holding hot water cylinder which would receive all three sources of the aetheric heat 
energies manifest within the machine componentry. 
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Abstract -- An electrodynamic motor-generator has a salient pole permanent magnet rotor 
interacting with salient stator poies to form a machine operating on the magnetic reluctance 
principle. The intrinsic ferromagnetic power of the magnets provides the drive torque by 
bringing the poles into register whilst current pulses demagnetize the stator poles as the poles 
separate. In as much as less power is needed for stator demagnetization than is fed into the 
reluctance drive by the thermodynamic system powering the ferromagnetic state, the machine 
operates regeneratively by virtue of stator winding interconnection with unequal number of rotor 


and stator poles. A rotor construction is disclosed (Fig 6, 7). The current pulse may be such as to 
cause replusion of the rotor poles. 


Field of Invention 


This invention relates to a form of electric motor which serves a generating function in that the 
machine can act regeneratively to develop output electrical power or can generate mechanical 
drive torque with unusually high efficiency in relation to electrical power input. 


The field of invention is that of switched reluctance motors, meaning machines which have 
salient poles and operate by virtue of the mutual magnetic attraction and / or repulsion as 
between magnetized poles. The invention particularly concerns a form of reluctance motor which 
incorporates permanent magnets to establish magnetic polarization. 


Background of the Invention 


There have been proposals in the past for machines in which the relative motion of magnets can 
in some way develop unusually strong force actions which are said to result in more power 
output than is supplied as electrical input. 


By orthodox electrical engineering principles such suggestions have seemed to contradict 
accepted principles of physics, but it is becoming increasingly evident that conformity with the 
first law of thermodynamics allows a gain in the electromechanical power balance provided it is 
matched by a thermal cooling. 

In this sense, one needs to extend the physical background of the cooling medium to include, not 
just the machine structure and the immediate ambient environment, but also the sub-quantum 
level of what is termed, in modern physics, the zero-point field. This is the field associated with 
the Planck constant. Energy is constantly being exchanged as between that activity and 
coextensive matter forms but normally these energy fluctuations preserve, on balance, an 
equilibrium condition so that this action passes unnoticed at the technology level. 


Physicists are becoming more and more aware of the fact that, as with gravitation, so magnetism 
is a route by which we can gain access to the sea of energy that pervades the vacuum. 
Historically, the energy balance has been written in mathematical terms by assigning 'negative' 
potential to gravitation or magnetism. However, this is only a disguised way of saying that the 
vacuum field, suitably influenced by the gravitating mass of a body in the locality or by 
magnetism in a ferromagnet has both the capacity and an urge to shed energy. 


Now, however, there is growing awareness of the technological energy generating potential of 
this field background and interest is developing in techniques for 'pumping' the coupling between 
matter and vacuum field to derive power from that hidden energy source. Such research may 
establish that this action will draw on the 2. 7K cosmic background temperature of the space 
medium through which the Earth travels at some 400 km/s. The effect contemplated could well 


leave a cool vapour trail' in space as a machine delivering heat, or delivering a more useful 
electrical form of energy that will revert to heat, travels with body Earth through that space. 


In pure physics terms, relevant background is of recent record in the August 1993 issue of 
Physical Review E, vol. 48, pp. 1562-1565 under the title: "Extracting energy and heat from the 
vacuum’, authored by D.C. Cole and H. E. Puthoff. Though the connection is not referenced in 
that paper, one of its author's presented experimental evidence on that theme at an April 1993 
conference held in Denver USA. The plasma power generating device discussed at that 
conference was the subject of U. S. Patent No. 5,018,180, the inventor of record being K. R. 
Shoulders. 


The invention, to be described below, operates by extracting energy from a magnetic system in a 
motor and the relevant scientific background to this technology can be appreciated from the 
teachings of E.B. Moullin, a Cambridge Professor of Electrical Engineering who was a President 
of the Institution of Electrical Engineers in UK. 


That prior art will be described below as part of the explanation of the operation of the invention. 


The invention presented here concerns specific structural design features of a machine adapted 
for robust operation, but these also have novelty and special merit in a functional operation. 
What is described is quite distinct from prior art proposals, one being a novel kind of motor 
proposed by Gareth Jones at a 1988 symposium held in Hull, Canada under the auspices of the 
Planetary Association for Clean Energy. Jones suggested the adaptation of an automobile 
alternator which generates three-phase a. c. for rectification and use as a power supply for the 
electrics in the automobile. This alternator has a permanent magnet rotor and Jones suggested 
that it could be used, with high efficiency gain and torque performance, by operating it as a 
motor with the three-phase winding circuit excited so as to promote strong repulsion between the 
magnet poles and the stator poles after the poles had come into register. However, the Jones 
machine is not one exploiting the advantages of the invention to be described, because it is not 
strictly a reluctance motor having salient poles on both stator and rotor. The stator poles in the 
Jones machine are formed by the winding configuration in a slotted stator form, the many slots 
being uniformly distributed around the inner circumference of the stator and not constituting a 
pole system which lends itself to the magnetic flux actions to be described by reference to the 
E.B. Moullin experiment. 


The Jones machine operates by generating a rotating stator field which, in a sense, pushes the 
rotor poles forward rather than pulling them in the manner seen in the normal synchronous 
motor. Accordingly, the Jones machine relies on the electric current excitation of the motor 
producing a field system which rotates smoothly but has a polarity pattern which is forced by the 
commutation control to keep behind the rotor poles in asserting a continuous repulsive drive. 


Another prior art proposal which is distinguished from this invention is that of one of the 
applicants, H. Aspden, namely the subject of U.K. Patent No. 2,234,863 (counterpart U.S. Patent 
Serial No. (4,975,608). Although this latter invention is concerned with extracting energy from 
the field by the same physical process as the subject invention, the technique for accessing that 
energy is not optimum in respect of the structure or method used. Whereas in this earlier 


disclosure, the switching of the reluctance drive excited the poles in their approach phase, the 
subject invention, in one of its aspects, offers distinct advantages by demagnetization or reversal 
of magnetization in the pole separation phase of operation. 


There are unexpected advantages in the implementation proposed by the subject invention, 
inasmuch as recent research has confirmed that it requires less input power to switch off the 
mutual attraction across an air gap between a magnet and an electromagnet than it does to switch 
it on. Usually, in electromagnetism, a reversal symmetry is expected, arising from conventional 
teaching of the way forward and back magnetomotive forces govern the resulting flux in a 
magnetic circuit. This will be further explained after describing the scope of the invention. 


Brief Description of the Invention 


According to one aspect of the invention, an electrodynamic motor-generator machine comprises 
a stator configured to provide a set of stator poles, a corresponding set of magnetizing windings 
mounted on the stator pole set, a rotor having two sections each of which has a set of salient pole 
pieces, the rotor sections being axially spaced along the axis of rotation of the rotor, rotor 
magnetization means disposed between the two rotor sections arranged to produce a 
unidirectional magnetic field which magnetically polarizes the rotor poles, whereby the pole 
faces of one rotor section all have a north polarity and the pole faces of the other rotor section all 
have a south polarity and electric circuit connections between an electric current source and the 
stator magnetizing windings arranged to regulate the operation of the machine by admitting 
current pulses for a duration determined according to the angular position of the rotor, which 
pulses have a direction tending to oppose the polarization induced in the stator by the rotor 
polarization as stator and rotor poles separate from an in-register position, whereby the action of 
the rotor magnetization means provides a reluctance motor drive force to bring stator and rotor 
poles into register and the action of the stator magnetization windings opposes the counterpart 
reluctance braking effect as the poles separate. 


According to a feature of the invention, the circuit connecting the electric current source and the 
stator magnetizing windings is designed to deliver current pulses which are of sufficient strength 
and duration to provide demagnetization of the stator poles as the stator and rotor poles separate 
from an in-register position.In this regard it is noted that in order to suppress the reluctance drive 
torque or brake torque, depending upon whether poles are converging or separating, a certain 
amount of electrical power must be fed to the magnetizing windings on the stator. In a sense 
these windings are really 'demagnetizing windings' because the polarity of the circuit 
connections admit the pulse current in the demagnetizing direction. However, it is more usual to 
refer to windings on magnetic cores as 'magnetizing windings’ even though they can function as 
primary windings or secondary windings, the former serving the magnetization function with 
input power and the latter serving a demagnetizing function with return of power. 


According to another feature of the invention, the circuit connecting the electric current source 
and the stator magnetizing windings is designed to deliver current pulses which are of sufficient 
strength and duration to provide a reversal of magnetic flux direction in the stator poles as the 
stator and rotor poles separate from an in-register position, whereby to draw on power supplied 
from the electric current source to provide additional forward drive torque. 


According to a further feature of this invention, the electric current source connected to stator 
magnetizing winding of a first stator pole comprises, at least partially, the electrical pulses 
induced in the stator magnetizing winding of a different second stator pole, the stator pole set 
configuration in relation to the rotor pole set configuration being such that the first stator pole is 
coming into register with a rotor pole as the second stator pole separates from its in register 
position with a rotor pole. 


This means that the magnetizing windings of two stator poles are connected so that both serve a 
‘demagnetizing’ function, one in resisting the magnetic action of the mutual attraction in pulling 
poles into register, an action which develops a current pulse output and one in absorbing this 
current pulse, again by resisting the magnetic inter-pole action to demagnetize the stator pole as 
its associated rotor pole separates. 


In order to facilitate the function governed by this circuit 10 connection between stator 
magnetizing windings, a phase difference is needed and this is introduced by designing the 
machine to have a different number of poles in a set of stator poles from the number of rotor 
poles in each rotor section. Together with the dual rotor section feature, this has the additional 
merit of assuring a smoother torque action and reducing magnetic flux fluctuations and leakage 
effects which contribute substantially to machine efficiency. 


Thus, according to another feature of the invention, the stator configuration provides pole pieces 
which are common to both rotor sections in the sense that when stator and rotor poles are in- 
register the stator pole pieces constitute bridging members for magnetic flux closure in a 
magnetic circuit including that of the rotor magnetization means disposed between the two rotor 
sections. 


Preferably, the number of poles in a set of stator poles and the number of rotor poles in each 
section do not share a common integer factor, the number of rotor poles in one rotor section is 
the same as that in the other rotor section and the number of poles in a stator set and the number 
of poles in a rotor section differs by one, with the pole faces According to a further feature of the 
invention, the electric current source connected to a stator magnetizing winding of a first stator 
pole comprises, at least partially, the electrical pulses induced in the stator magnetizing winding 
of a different second stator pole, the stator pole set configuration in relation to the rotor pole set 
configuration being such that the first stator pole is coming into register with a rotor pole as 
being of sufficient angular width to assure that the magnetic flux produced by the rotor 
magnetization means can find a circuital magnetic flux closure route through the bridging path of 
a Stator pole and through corresponding rotor poles for any angular position of the rotor. 


It is also preferable from a design viewpoint for the stator pole faces of this invention to have an 
angular width that is no greater than half the angular width of a rotor pole and for the rotor 
sections to comprise circular steel laminations in which the rotor poles are formed as large teeth 
at the perimeter with the rotor magnetization means comprising a magnetic core structure the end 
faces of which abut two assemblies of such laminations forming the two rotor sections. 


According to a further feature of the invention, the rotor magnetization means comprises at least 
one permanent magnet located with its polarization axis parallel with the rotor axis. The motor- 


generator may include an apertured metal disc that is of a non-magnetizable substance mounted 
on a rotor shaft and positioned intermediate the two rotor sections, each aperture providing 
location for a permanent magnet, whereby the centrifugal forces acting on the permanent magnet 
as the rotor rotates are absorbed by the stresses set up in the disc. Also, the rotor may be mounted 
on a shaft that is of a non-magnetizable substance, whereby to minimize magnetic leakage from 
the rotor magnetizing means through that shaft. 


According to another aspect of the invention, an electrodynamic motor-generator machine 
comprises a stator configured to provide a set of stator poles, a corresponding set of magnetizing 
windings mounted on the stator pole set, a rotor having two sections each of which has a set of 
salient pole pieces, the rotor sections being axially spaced along the axis of rotation of the rotor, 
rotor magnetization means incorporated in the rotor structure and arranged to polarize the rotor 
poles, whereby the pole faces of one rotor section all have a north polarity and the pole faces of 
the other rotor section all have a south polarity and electric circuit connections between an 
electric current source and the stator magnetizing windings arranged to regulate the operation of 
the machine by admitting current pulses for a duration determined according to the angular 
position of the rotor, which pulses have a direction tending to oppose the polarization induced in 
the stator by the rotor polarization as stator and rotor poles separate from an in-register position, 
whereby the action of the rotor magnetization means provides a reluctance motor drive force to 
bring stator and rotor poles into register and the action of the stator magnetization windings 
opposes the counterpart reluctance braking effect as the poles separate. 


According to a feature of this latter aspect of the invention, the electric current source connected 
to a stator magnetizing winding of a first stator pole comprises, at least partially, the electrical 
pulses induced in the stator magnetizing winding of a different second stator pole, the stator pole 
set configuration in relation to the rotor pole set configuration being such that the first stator pole 
is coming into register with a rotor pole as the second stator pole separates from its in-register 
position with a rotor pole. 


Brief Description of the Drawings 


Fig. 1 presents magnetic core test data showing how the volt-amp reactance power required to 
set up a constant magnetic flux action in an air gap, as assured by constant a. c. voltage 
excitation of a magnetizing winding, falls short of the associated power of the potential implicit 
in the force action across that air gap. 
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Fig. 2 depicts the test structure to which Fig. I data applies. 


Fig. 3 depicts the magnetization action at work in causing magnetic 5 flux to traverse an airgap 
and turn a corner in a circuit through a magnetic core. 


FIG.3 


Fig. 4 shows the configuration of a test device used to prove the operating principles of the 
invention described. 


Fig. 5 in its several illustrations depicts the progressive rotor pole to stator pole relationship as a 
rotor turns through a range of angular positions in a preferred embodiment of a machine 
according to the invention. 


Fig. 6 shows the form of a disc member which provides location for four permanent magnets in 
the machine described. 
FiG. & 


Fig. 7 shows a cross-section of the magnetic circuit structure of a machine embodying the 
invention. 


Fig. 8 shows a six stator pole configuration with a seven pole rotor and depicts a schematic series 
connected linking of the magnetizing windings of diametrically opposite stator poles. 


Detailed Description of the Invention 


The fact that one can extract energy from the source which powers the intrinsic ferromagnetic 
state is not explicitly evident from existing textbooks, but it is implicit and, indeed, does become 
explicit once pointed out, in one textbook authored by F. B. Moullin. 


His book The Principles of Electromagnetism published by Clarendon Press, Oxford (3rd 
Edition, 1955) describes on pages 168-174 an experiment concerned with the effect of air gaps 
between poles in a magnetic circuit. The data obtained are reproduced in Fig. 1, where Professor 
Moullin shows a curve representing a. c. current input for different air gaps, given that the 
voltage supplied is constant. In the same figure, Moullin presents the theoretical current that 
would need to be applied to sustain the same voltage, and so the related pole forces across the air 
gap, assuming (a) no flux leakage and (b) that there is complete equality between inductive 
energy input and the mechanical energy potential for the magnetization that is established in the 
air gap in a quarter-cycle period at the a. c. power excitation frequency. 


The data show that, even though the level of magnetic polarization is well below the saturation 
value, being confined to a range that is regarded as the linear permeability range in transformer 
design, there is a clear drop-off of current, and so the volt-amp reactive power input needed, as 
current increases, compared with that predicted by the mechanical potential built up in the air 


gaps. 
Unless leakage flux is excessive, here was clear evidence of anomalous energy activity. 


Moullin discusses the leakage flux inferred by this experiment but points out that there is 
considerable mystery in why the effect of a small gap, which should certainly not result in much 
flux leakage in the gap region, nevertheless has an enormous effect in causing what has to be 
substantial leakage in the light of the energy discrepancy. 


Moullin did not contemplate that energy had been fed in from the zero-point field system and so 
he left the issue with the statement that it was virtually impossible to predict leakage flux by 
calculation. 


He was, of course, aware of magnetic domain structure and his argument was that the leakage 
flux problem was connected with what he termed a 'yawing' action of the flux as it passes around 
the magnetic circuit. Normally, provided the level of polarization is below the knee of the B-H 
curve, which occurs at about 70% of saturation in iron cores of general crystal composition, it 
requires very little magnetizing field to change the magnetic flux density. This is assuming that 
every effort is made to avoid air gaps. The action involves domain wall movements so that the 
magnetic states of adjacent domains switch to different crystal axes of easy magnetization and 
this involves very little energy change. 


However, if there is an air gap ahead in the flux circuit and the magnetizing winding is not sitting 
on that air gap, the iron core itself has to be the seat of a progressive field source linking the 
winding and the gap. It can only serve in that sense by virtue of the lines of flux in the domains 
being forced to rotate somewhat from the preferred easy axes of magnetization, with the help of 
the boundary surfaces around the whole core. This action means that, forcibly, and consequential 
upon the existence of the air gap, the flux must be carried through the core by that 'yawing' 
action. It means that substantial energy is needed to force the establishment of those fields within 
the iron core. More important, however, from the point of view of this invention, it means that 
the intrinsic magnetic polarization effects in adjacent magnetic domains in the iron cease to be 
mutually parallel or orthogonal so as to stay directed along axes of easy magnetization. Then, in 
effect, the magnetizing action is not just that of the magnetizing winding wrapped around the 
core but becomes also that of adjacent ferromagnetic polarization as the latter act in concert as 
vacuum-energy powered solenoids and are deflected into one another to develop the additional 
forward magnetomotive forces. 


The consequences of this are that the intrinsic ferromagnetic power source with its 
thermodynamic ordering action contributes to doing work in building up forces across the air 
gap. The task, in technological terms, is then to harness that energy as the gap is closed, as by 
poles coming together in a reluctance motor, and avoid returning that energy as the poles 
separate, this being possible if the controlling source of primary magnetization is well removed 
from the pole gap and the demagnetization occurs when the poles are at the closest position. 


This energy situation is evident in the Moullin data, because the constant a. c. voltage implies a 
constant flux amplitude across the air gap if there is no flux leakage in the gap region. A constant 
flux amplitude implies a constant force between the poles and so the gap width in relation to this 
force is a measure of the mechanical energy potential of the air gap. The reactive volt-amp power 
assessment over the quarter-cycle period representing the polarization demand can then be 
compared with the mechanical energy so made available. As already stated, this is how Moullin 
deduced the theoretical current curve. In fact, as his data show, he needed less current than the 
mechanical energy suggested and so he had in his experiment evidence of the vacuum energy 
source that passed unnoticed and is only now revealing itself in machines that can serve our 
energy needs. 


In the research leading to this patent application the Moullin experiment has been repeated to 
verify a condition where a single magnetizing winding serves three air gaps. The Moullin test 
configuration is shown in Fig. 2, but in repeating the experiment in the research leading to this 
invention, a search coil was mounted on the bridging member and this was used to compare the 


ratio of the voltage applied to the magnetizing winding and that induced in the search coil. The 
same fall-off feature in current demand was observed, and there was clear evidence of substantial 
excess energy in the air gap. This was in addition to the inductive energy that necessarily had to 
be locked into the magnetic core to sustain the 'yawing' action of the magnetic flux already 
mentioned. 


It is therefore emphasized that, in priming the flux 'yawing' action, energy is stored inductively in 
the magnetic core, even though this has been deemed to be the energy of flux leakage outside the 
core. The air gap energy is also induction energy. Both energies are returned to the source 
winding when the system is demagnetized, given a fixed air gap. If, however, the air gap closes 
after or during magnetization, much of that inductive energy goes into the mechanical work 
output. Note then that the energy released as mechanical work is not just that stored in the air gap 
but is that stored in sustaining the 'yaw’. Here, then is reason to expect an even stronger 
contribution to the dynamic machine performance, one that was not embraced by the calculation 
of the steady-state situation. 


Given the above explanation of the energy source, the structural features which are the subject of 
this invention will now be described. 


The 'yawing' action is depicted in Fig. 3, which depicts how magnetic flux navigates a right- 
angled bend in a magnetic core upon passage through an air gap. By over-simplification it is 
assumed that the core has a crystal structure that has a preferred axis of magnetization along the 
broken line path. With no air gap, the current needed by a magnetizing winding has only to 
provide enough magnetomotive force to overcome the effects of non-magnetic inclusions and 
impurities in the core substance and very high magnetic permeabilities can apply. However, as 
soon as the air gap develops, this core substance has to find a way of setting up magnetomotive 
force in regions extending away from the locality of the magnetizing winding. It cannot do this 
unless its effect is so powerful that the magnetic flux throughout the magnetic circuit through the 
core substance is everywhere deflected from alignment with a preferred easy axis of 
magnetization. Hence the flux vectors depicted by the arrows move out of alignment with the 
broken line shown. 


There is a 'knock-on' effect progressing all the way around the core from the seat of the 
magnetizing winding and, as already stated, this harnesses the intrinsic ferromagnetic power that, 
in a system with no air gap, could only be affected by magnetization above the knee of the B-H 
curve. Magnetic flux rotation occurs above that knee, whereas in an ideal core the magnetism 
develops with very high permeability over a range up to that knee, because it needs very little 
power to displace a magnetic domain wall sideways and promote a 90°(Degree) or a 
180°(Degree) flux reversal. Indeed, one can have a magnetic permeability of 10,000 below the 
knee and 100 above the knee, the latter reducing progressively until the substance saturates 
magnetically. 


In the situation depicted in Figs 2 or 3 the field strength developed by the magnetizing windings 
1 on magnetic core 2 has to be higher, the greater the air gap, in order to achieve the same 
amount of magnetization as measured by the voltage induced in a winding (not shown) on the 
bridging member 3. However, by virtue of that air gap there is potential for harnessing energy 


supplied to that air gap by the intrinsic zero-point field that accounts for the magnetic 
permeability being over unity and here one can contemplate very substantial excess energy 
potential, give incorporation in a machine design which departs from convention. 


One of the applicants has built an operative test machine which is configured as depicted 
schematically in Fig. 4. The machine has been proved to deliver substantially more mechanical 
power output than is supplied as electrical input, as much as a ratio of 7:1 in one version, anc it 
can act regeneratively to produce electrical power. 


What is shown in Fig. 4 is a simple model designed to demonstrate the principle of operation. It 
comprises a rotor in which four permanent magnets 4 are arrayed to form four poles. The 
magnets are bonded into four sectors of a non-magnetic disc 5 using a high density polyurethane 
foam filler and the composite disc is then assembled on a brass spindle 6between a split flange 
coupling. Not shown in the figure is the structure holding the spindle vertically in bearings or the 
star wheel commutator assembly attached to the upper shaft of the spindle. 


Note that the magnets present north poles at the perimeter of the rotor disc and that the south 
poles are held together by being fimly set in the bonding material. 


A series of four stator poles were formed using magnetic cores from standard electromagnetic 
relays are were positioned around the rotor disc as shown. The magnetizing windings 7 on these 
cores are shown to be connected in series and powered through commutator contacts 8 by a d.c. 
power supply. Two further stator cores formed by similar electromagnetic relay components are 
depicted by their windings 9 in the intermediate angle positions shown and these are connected 
in series and connected to a rectifier 10 bridged by a capacitor 11. 


The rotor spindle 6 is coupled with a mechanical drive (not shown) which harnesses the torque 
developed by the motor thus formed and serves as a means for measuring output mechanical 
power delivered by the machine. 


In operation, assuming that the rotor poles are held initially off-register with the corresponding 
stator poles and the hold is then released, the strong magnetic field action of the permanent 
magnets will turn the rotor to bring the stator and rotor poles into register. A permanent magnet 
has a strong attraction for soft iron and so this initial impulse of rotation is powered by the 
potential energy of the magnets. 


Now, with the rotor acting as a flywheel and having inertia it will have a tendency to over-shoot 
the in-register pole position and that will involve a reverse attraction with the result that the rotor 
will oscillate until damping action brings it to rest. However, if the contacts of the commutating 
switch are closed as the poles come first into register, the magnetizing windings 7 will receive a 
current pulse which, assuming the windings are connected in the right sense, tends to 
demagnetize the four stator cores. This means that, as the stator and rotor poles separate, the 
reverse attraction by the magnets is eliminated. Indeed, if the demagnetizing current pulses 
supplied to the windings 4 are strong enough, the stator poles can reverse polarity and that results 
in a repulsion giving forward drive to the separating rotor poles. 


The net result of this action is that the rotor will continue rotating until it passes the dead centre 
angular position which allows the rotor to be attracted in the forward direction by the stator poles 
90°(Degree) forward of those acting originally. 


The commutating switch 8 needs only to be closed for a limited period of angular travel 
following the top dead centre in-register position of the stator and rotor poles. The power 
supplied through that switch by those pulses will cause the rotor to continue rotating and high 
speeds will be achieved as the machine develops its full motor function. 


Tests on such a machine have shown that more mechanical power can be delivered than is 
supplied electrically by the source powering the action through the commutating switch. The 
reason for this is that, whereas the energy in the air gap between rotor and stator poles which is 
tapped mechanically as the poles come into register is provided by the intrinsic power of the 
ferromagnet, a demagnetizing winding on the part of the core system coupled across that air gap 
needs very little power to eliminate the mechanical force acting across that air gap. Imagine such 
a winding on the bridging member shown in Fig. 2. The action of current in that winding, which 
sits astride the 'yawing' flux in that bridging member well removed from the source action of the 
magnetizing windings 1, is placed to be extremely effective in resisting the magnetizing 
influence communicated from a distance. Hence very little power is needed to overcome the 
magnetic coupling transmitted across the air gap. 


Although the mutual inductance between two spaced-apart magnetizing windings has a 
reciprocal action, regardless of which winding is primary and which is secondary, the action in 
the particular machine situation being described involves the ‘solenoidal’ contribution 
represented by the 'yawing' ferromagnetic flux action. The latter is not reciprocal inasmuch as the 
flux 'yaw' depends on the geometry of the system. A magnetizing winding directing flux directly 
across an air gap has a different influence on the action in the ferromagnetic core from one 
directing flux lateral to the air gap and there is no reciprocity in this action. 


In any event, the facts of experiment do reveal that, owing to a significant discrepancy in such 
mutual interaction, more mechanical power is fed into the rotor than is supplied as input from the 
electrical source. 


This has been further demonstrated by using the two stator windings 9 to respond in a generator 
sense to the passage of the rotor poles. An electrical pulse is induced in each winding by the 
passsage of a rotor pole and this is powered by the inertia of the rotor disc 5. By connecting the 
power so generated to charge the capacitor 11 the d. c. power supply can be augmented to 
enhance the efficiency even further. Indeed, the machine is able to demonstrate the excess power 
delivery from the ferromagnetic system by virtue of electrical power generation charging a 
battery at a greater rate than a supply battery is discharged. 


This invention is concerned with a practical embodiment of the motor-generator principles just 
described and aims, in its preferred aspect, to provide a robust and reliable machine in which the 
tooth stresses in the rotor poles, which are fluctuating stresses communicating high reluctance 
drive torque, are not absorbed by a ceramic permanent magnet liable to rupture owing to its 
brittle composition. 


Another object is to provide a structure which can be dismantled and reassembled easily to 
replace the permanent magnets, but an even more important object is that of minimizing the stray 
leakage flux oscillations from the powerful permanent magnets. Their rotation in the device 
depicted in Fig. 4 would cause excessive eddy-current induction in nearby metal, including that 
of the machine itself, and such effects are minimized if the flux changes are confined to paths 
through steel laminations and if the source flux from the magnets has a symmetry or near 
symmetry about the axis of rotation. 


Thus, the ideal design with this in mind is one where the permanent magnet is a hollow cylinder 
located on a non-magnetic rotor shaft, but, though that structure is within the scope of this 
invention, the machine described will utilize several separate permanent magnets approximating, 
in function, such a cylindrical configuration. 


Referring to Fig. 4, it will further be noted that the magnetic flux emerging from the north poles 
will have to find its way along leakage paths through air to re-enter the south poles. For periods 
in each cycle of machine operation the flux will be attracted through the stator cores, but the 
passage through air is essential and so the power of the magnets is not used to full advantage and 
there are those unwanted eddy-current effects. 


To overcome this problem the invention provides for two separate rotor sections and the stator 
poles become bridging members, which with optimum design, allow the flux from the magnets 
to find a route around a magnetic circuit with minimal leakage through air as the flux is directed 
through one or other pairs of air gaps where the torque action is developed. 


Reference is now made to Fig. 5 and the sequence of rotor positions shown. Note that the stator 
pole width can be significantly smaller that that of the rotor poles. Indeed, for operation using the 
principles of this invention, it is advantageous for the stator to have a much smaller pole width so 
as to concentrate the effective pole region. A stator pole width of half that of the rotor is 
appropriate but it may be even smaller and this has the secondary advantage of requiring smaller 
magnetizing windings and so saving on the loss associated with the current circuit. 


The stator has eight pole pieces formed as bridging members 12, more clearly represented in Fig. 
7, which shows a sectional side view through two rotor sections 13 axially spaced on a rotor 
shaft 14. There are four permanent magnets 15 positioned between these rotor sections and 
located in apertures 16 in a disc 17 of a non-magnetic substance of high tensile strength, the 
latter being shown in Fig. 6. The rotor sections are formed from disc laminations of electrical 
steel which has seven large teeth, the salient poles. Magnetizing windings 18 mounted on the 
bridging members 12 constitute the system governing the action of the motor-generator being 
described. 


The control circuitry is not described as design of such circuitry involves ordinary skill possessed 
by those involved in the electrical engineering art. 


It suffices, therefore, to describe the merits of the structural design configuration of the core 
elements of the machine. These concern principally the magnetic action and, as can be imagined 
from Fig. 7, the magnetic flux from the magnets enters the rotor laminations by traversing the 


planar faces of the laminations and being deflected into the plane of the laminations to pass 
through one or other of the stator pole bridging members, returning by a similar route through 
the other rotor. 


By using eight stator poles and seven rotor poles, the latter having a pole width equal to half the 
pole pitch in an angular sense, it will be seen from Fig. 5, that there is always a flux passage 
across the small air gap between stator and rotor poles. However, as one pole combination is in- 
register the diametrically-opposed pole combinations are out-of-register. 


As described by reference to Fig. 4 the operation of the machine involves allowing the magnet to 
pull stator and rotor poles into register and then, as they separate, pulsing the winding on the 
relevant stator member to demagnetize that member. In the Fig. 4 system, all the stator 
magnetizing windings were pulsed together, which is not an optimum way in which to drive a 
multi-pole machine. 


In the machine having the pole structure with one less rotor pole than stator poles (or an 
equivalent design in which there is one less stator pole than rotor poles) this pulsing action can 
be distributed in its demand on the power supply, and though this makes the commutation switch 
cicuit more expensive the resulting benefit outweighs that cost. 


However, there is a feature of this invention by which that problem 15 can be alleviated if not 
eliminated. 


Suppose that the rotor has the position shown in Fig. 5(a) with the rotor pole denoted RI midway 
between stator poles S1 and S2 imagine that this is attracted towards the in-register position with 
stator pole $2. Upon reaching that in-register position, as shown in Fig. 5 (c), suppose that the 
magnetizing winding of stator pole S2 is excited by a current pulse which is sustained until the 
rotor reaches the Fig. 5(e) position. The combination of these two actions will have imparted a 
forward drive impulse powered by the permanent magnet in the rotor structure and the current 
pulse which suppresses braking action will have drawn a smaller amount of energy from the 
electrical power source that supplies it. This is the same process as was described by reference to 
Fig. 4. 


However, now consider the events occurring in the rotor action diametrically opposite that just 
described. In the Fig 5(a) position rotor pole R4 has come fully into register with stator pole S5 
and so stator pole S5 is ready to be demagnetized. However, the magnetic coupling between the 
rotor and stator poles is then at its strongest. Note, however, that in that Fig. 5(a) position R5 is 
beginning its separation from stator pole S6and the magnetizing winding of stator pole S6 must 
then begin draw power to initiate demagnetization. During that following period of pole 
separation the power from the magnet is pulling R1 and S2 together with much more action than 
is needed to generate that current pulse needed to demagnetize S6. It follows, therefore, that, 
based on the research findings of the regenerative excitation in the test system of Fig. 4, the 
series connection of the magnetizing windings on stators S2 and S6 will, without needing any 
commutative switching, provide the regenerative power needed for machine operation. 


The complementary action of the two magnetizing windings during the pole closure and pole 
separation allows the construction of a machine which, given that the zero-point vacuum energy 
powering the ferromagnet is feeding input power, will run on that source of energy and thereby 
cool the sustaining field system. 


There are various design options in implementing what has just been proposed. Much depends 
upon the intended use of the machine. If it is intended to deliver mechanical power output the 
regenerative electrical power action can all be used to power the demagnetization with any 
surplus contributing to a stronger drive torque by reversing the polarity of the stator poles during 
pole separation. 


If the object is to generate electricity by operating in generator mode then one could design a 
machine having additional windings on the stator for delivering electrical power output. 
However, it seems preferable to regard the machine as a motor and maximize its efficiency in 
that capacity whilst using a mechanical coupling to an alternator of conventional design for the 
electrical power generation function. In the latter case it would still seem preferable to use the 
self-excitation feature already described to reduce commutation switching problems. 


The question of providing for machine start-up can be addressed by using a separate starter 
motor powered from an external supply or by providing for current pulsing limited to, say, two 
stator poles. Thus, for example, with the eight stator pole configuration, the cross-connected 
magnetizing windings could be limited to three stator pairs, with two stator magnetizing 
windings left free for connection to a pulsed external supply source. 


If the latter feature were not required, then the stator magnetizing windings would all be 
connected in pairs on a truly diametrically opposite basis. Thus Fig. 8 shows a rotor-stator 
configuration having six stator poles interacting with seven rotor poles and stator magnetizing 
windings linked together in pairs. 


The invention, therefore, offers a wide range of implementation possibilities, which, in the light 
of this disclosure will become obvious to persons skilled in the electrical engineering art, all 
based, however, on the essential but simple principle that a rotor has a set of poles of common 
polarity which are attracted into register with a set of stator poles that are suppressed or reversed 
in polarity magnetically during pole separation. The invention, however, also offers the 
important feature of minimizing commutation and providing further for a magnetic flux closure 
that minimizes the leakage flux and fluctuations of leakage flux and so contributes to efficiency 
and high torque performance as well as durability and reliability of a machine incorporating the 
invention. 


It is noted that although a machine has been described which uses two rotor sections it is possible 
to build a composite version of the machine having several rotor sections. In the eventuality that 
the invention finds use in very large motor-generator machines the problem of providing very 
large magnets can be overcome by a design in which numerous small magnets are assembled. 
The structural concept described by reference to Fig. 6 in providing locating apertures to house 
the magnets makes this proposal highly feasible. Furthermore, it is possible to replace the 
magnets by a steel cylinder and provide a solenoid as part of the stator structure and located 


between the rotor sections. This would set up an axial magnetic field magnetizing the steel 
cylinder and so polarizing the rotor. However, the power supplied to that solenoid would detract 
from the power generated and so such a machine would not be as effective as the use of 
permanent magnets such as are now available. Nevertheless, should one see significant progress 
in the development of warm superconductor materials, it may become feasible to harness the 
self-generating motor-generator features of the invention, with its selfcooling properties, by 
operating the device in an enclosure at low temperatures and replacing the magnets by a 
superconductive statorsupported solenoid. 


Claims 


(1) An electrodynamic motor-generator machine comprising a stator configured to provide a set 
of stator poles, a corresponding set of magnetizing windings mounted on the stator pole set, a 
rotor having two sections each of which has a set of salient pole pieces, the rotor sections being 
axially spaced along the axis of rotation of the rotor, rotor magnetization means disposed 
between the two rotor sections arranged to produce a unidirectional magnetic field which 
magnetically polarizes the rotor poles, whereby the pole faces of one rotor section all have a 
north polarity and the pole faces of the other rotor section all have a south polarity and electric 
circuit connections between an electric current source and the stator magnetizing windings 
arranged to regulate the operation of the machine by admitting current pulses for a duration 
determined according to the angular position of the rotor, which pulses have a direction tending 
to oppose the polarization induced in the stator by the rotor polarization as stator and rotor poles 
separate from an in-register position, whereby the action of the rotor magnetization means 
provides a reluctance motor drive force to bring stator and rotor poles into register and the action 
of the stator magnetization windings opposes the counterpart reluctance braking effect as the 
poles separate. 


(2) A motor-generator according to claim 1, wherein the circuit connecting the electric current 
source and the stator magnetizing windings is designed to deliver current pulses which are of 
sufficient strength and duration to provide demagnetization of the stator poles as the stator and 
rotor poles separate from an in-register position. 


(3) A motor-generator according to claim 1, wherein the circuit connecting the electric current 
source and the stator magnetizing windings is designed to deliver current pulses which are of 
sufficient strength and duration to provide a reversal of magnetic flux direction in the stator poles 
as the stator and rotor poles separate from an in-register position, whereby to draw on power 
supplied from the electric current source to provide additional forward drive torque. 


(4) A motor-generator according to claim 1, wherein the electric current source connected to a 
stator magnetizing winding of a first stator pole comprises, at least partially, the electrical pulses 
induced in the stator magnetizing winding of a different second stator pole, the stator pole set 
configuration in relation to the rotor pole set configuration being such that the first stator pole is 
coming into register with a rotor pole as the second stator pole separates from its in-register 
position with a rotor pole. 


(5) A motor-generator according to claim 1, wherein the number of poles in a set of stator poles 
is different from the number of rotor poles in each rotor section. 


(6) A motor-generator according to claim I, wherein the stator configuration provides pole pieces 
which are common to both rotor sections in the sense that when stator and rotor poles are in- 
register the stator pole pieces constitute bridging members for magnetic flux closure in a 
magnetic circuit including that of the rotor magnetization means disposed between the two rotor 
sections. 


(7) A motor-generator according to claim 6, wherein the number of poles in a set of stator poles 
and the number of rotor poles in each section do not share a common integer factor and the 
number of rotor poles in one rotor section is the same as that in the other rotor section. 


(8) A motor-generator according to claim 7, wherein the number of poles in a stator set and the 
number of poles in a rotor section differs by one and the pole faces are of sufficient angular 
width to assure that the magnetic flux produced by the rotor magnetization means can find a 
circuital magnetic flux closure route through the bridging path of a stator pole and through 
corresponding rotor poles for any angular position of the rotor. 


(9) A motor-generator according to claim 8, wherein each rotor section comprises seven poles. 


(10) A motor-generator according to claim 7, wherein there are N rotor poles in each rotor 
section and each has an angular width that is 180/N degree of angle. 


(11) A motor-generator according to claim 7, wherein the stator pole faces have an angular width 
that is no greater than half the angular width of a rotor pole. 


(12) A motor-generator according to claim 1, wherein the rotor sections comprise circular steel 
laminations in which the rotor poles are formed as large teeth at the perimeter, and the rotor 
magnetization means comprise a magnetic core structure the end faces of which abut two 
assemblies of 20 such laminations forming the two rotor sections. 


(13) A motor-generator according to claim | in which the rotor magnetization means comprises 
at least one permanent magnet located with its polarization axis parallel with the rotor axis. 


(14) A motor-generator according to claim 13, wherein an apertured metal disc that is of a non- 
magnetizable substance is mounted on a rotor shaft and positioned intermediate the two rotor 
sections and each aperture provides location for a permanent magnet, whereby the centrifugal 
forces acting on the permanent magnet as the rotor rotates are absorbed by the stresses set up in 
the disc. 


(15) A motor-generator according to claim 1, having a rotor mounted on a shaft that is of a non- 
magnetizable substance, whereby to minimize 5 magnetic leakage from the rotor magnetizing 
means. 


(16) An electrodynamic motor-generator machine comprising a stator configured to provide a set 
of stator poles, a corresponding set of magnetizing windings mounted on the stator pole set, a 
rotor having two sections each of which has a set of salient pole pieces, the rotor sections being 
axially spaced along the axis of rotation of the rotor, rotor magnetization means incorporated in 
the rotor structure and arranged to polarize the rotor poles, whereby the pole faces of one rotor 
section all have a north polarity and the pole faces of the other rotor section all have a south 
polarity and electric circuit connections between an electric current source and the stator 
magnetizing windings arranged to regulate the operation of the machine by admitting current 
pulses for a duration determined according to the angular position of the rotor, which pulses have 
a direction tending to oppose the polarization induced in the stator by the rotor polarization as 
stator and rotor poles separate from an in-register position, whereby the action of the rotor 
magnetization means provides a reluctance motor drive force to bring stator and rotor poles into 
register and the action of the stator magnetization windings opposes the counterpart reluctance 
braking effect as the poles separate. 


(17) A motor- generator according to claim 16, wherein the electric current source connected to a 
stator magnetizing winding of a first stator pole comprises, at least partially, the electrical pulses 
induced in the stator magnetizing winding of a different second stator pole, the stator pole set 
configuration in relation to the rotor pole set configuration being such that the first stator pole is 
coming into register with a rotor pole as the second stator pole separates from its in-register 
position with a rotor pole. 


Amendments to the Claims: 


(1) An electrodynamic motor-generator machine comprising a stator configured to provide a set 
of stator poles, a corresponding set of magnetizing windings mounted on the stator pole set, a 
rotor having two sections each of which has a set of salient pole pieces, the rotor sections being 
axially spaced along the axis of rotation of the rotor, rotor magnetization means disposed 
between the two rotor sections arranged to produce a unidirectional magnetic field which 
magnetically polarizes the rotor poles, whereby the pole faces of one rotor section all have a 
north polarity and the pole faces of the other rotor section all have a south polarity and electric 
circuit connections between an electric current source and the stator magnetizing windings 
arranged to regulate the operation of the machine by admitting current pulses for a duration 
determined according to the angular position of the rotor, which pulses have a direction tending 
to oppose the polarization induced in the stator by the rotor polarization as stator and rotor poles 
separate from an in-register position, whereby the action of the rotor magnetization means 
provides a reluctance motor drive force to bring stator and rotor poles into register and the action 
of the stator magnetization windings opposes the counterpart reluctance braking effect as the 
poles separate, the machine being characterized in that the stator comprises separate 
ferromagnetic bridging members mounted parallel with the rotor axis, the ends of which 
constitute stator poles and the core sect ions of which provide cross-section disposed antiparallel 
with the unidirectional magnetic field polarization axis of the rotor magnetizing means. 


(2) A motor-generator according to claim 1, wherein the circuit connecting the electric current 
source and the stator magnetizing windinga is designed to deliver current pulses which are of 


sufficient strength and duration to provide demagnetization of the stator poles as the stator and 
rotor poles separate from an in-register position. 


(3) A motor-generator according to claim 1, wherein the circuit connecting the electric current 
source and the stator magnetizing windings is designed to deliver current pulses which are of 
sufficient strength and duration to provide a reversal of magnetic flux direction in the stator poles 
as the stator and rotor poles separate from an in- register position, whereby to draw on power 
supplied from the electric current source to provide additional forward drive torque. 


(4) A motor-generator according to claim 1, wherein the electric current source connected to a 
stator magnetizing winding of a first stator pole comprises, at least partially, the electrical pulses 
induced in the stator magnetizing winding of a different second etator pole, the stator pole set 
configuration in relation to the rotor pole set configuration being such that the first stator pole is 
coming into register with a rotor pole as the second stator pole separates from its in-register 
position with a rotor pole. 


(5) A motor-generator according to claim 1, wherein the number of poles in a set of atator poles 
is different from the number of rotor poles in each rotor section. 


(6) A motor-generator according to claim 1, wherein the stator configuration provides pole 
pieces which are common to both rotor sections in the sense that when stator and rotor poles are 
in-register the stator pole pieces constitute bridging members for magnetic flux closure in a 
magnetic circuit including that of the rotor magnetization means disposed between the two rotor 
sections. 


(7) A motor-generator according to claim 6, wherein the number of poles in a set of stator poles 
and the number of rotor poles in each section do not share a common integer factor and the 
number of rotor poles in one rotor section is the same as that in the other rotor section. 


Search Examiner: J. COCKITT 
Categories of documents: 


X: Document indicating lack of novelty or of inventive step. 
A: Document indicating technological background and/or state of the art. 


Category Identity of document and relevant passages Relevant to claim(s): 

X GB 0547668 A (HITCHCOCK) see page 6 lines 54 to 71; Figures 6, 7 1-3, 6, 
12-14, 16 at least 

X US 4972112 A (KIM) see whole document 1-3 at least 

A US 4873463 A (JONES) 


Revelation of the Myths of "Unity" & Beyond 


Over 5 years ago I made a reference in a chapter of my book 'The Revelation of the Century’ in 
relation to claims on "over 100% efficiency". In this book, which is still being distributed 
worldwide by Nexus Magazine, Publisher of Queensland, Australia, reference is made to what is 
erroneously termed "zero point" or "beyond unity". On page 14, second to last paragraph, I 
quoted: 


I do not subscribe to the definition of beyond unity’. There simply cannot be any such state, as 
the totality of the Universe is ‘Unity’. 

In support of my reference, I have now expanded upon this matter in this new Second Edition 
2001. Now I am going to discuss this subject in more depth, and my revelations here will no 
doubt shatter the minds of many electrical engineers and scientists worldwide, because they have 
got it all wrong! 


To start with, in orthodox teachings, we have the word "efficiency" used extensively in relation 
to electrical machines and devices, etc. So too, we now have the definition of 'over 100% 
efficiency’ bandied around extensively. Now, this term ‘efficiency’, insofar as orthodox teachings 
are concerned, applies only to calculations to 100% and beyond. Now that most of the scientific 
world are now beginning to accept the possibility of ‘over 100% efficiency’, this, in turn, has now 
also spilled over into using the terms of ‘unity’, 'beyond unity’, ‘negative energy’, 'zero point’, etc. 
These terms do not necessarily apply because here, in fact, is just where reality comes into the 
act. For instance, if we have a machine or device displaying an input of 100 watts and an output 
of 500 watts, this equals 500%. This is so, but it only indicates the degree of performance 
calculated at the end of the day. The shattering truth of the matter is that the device is not 
necessarily operating in the realm of ‘unity’, let alone over unity, zero point, negative time, etc. 
However, a machine or device that "measures" over 100% and displays energy "growth" effects, 
with "time", which are "additive" and "accumulative", then this is "not" conventional science, but 
science of another dimension - this is UNITY! So, therefore, a machine or device which does 
not display the aforegoing effects, is not a unity or over unity device, as is too often claimed. 
This kind of evidence outlined above is, in my knowledge of science, the "only" method by 
which the violation of the Law of Conservation can be proven. Ever expanding energy, akin to 
the now proven and accepted evidence of the Expansion of the Universe. 


On The Matter of Excess Heat Manifestation 


The permanent magnet rotor of the Adams Machine is of the only type of its kind in the world 
and, due to its unusual materials and their geometric placements, the rotor of the Adams Machine 
remains cool and, at most, rises only three to five degrees Celsius above ambient under full load! 
The rare earth magnets of the rotor are therefore protected from destruction due to excessive heat 
which would be inevitable in a very short period of time in a, for instance, large version of the 
Faraday Machine, and others I could mention. Faraday was brilliant in that he well knew the 
disadvantages and problems to be faced in attempting to put the discovery of this puny quantity 


of energy to work, by simply discarding it as a useless oddity, where it should have remained. 
Time has proven that hundreds of people worldwide have attempted to construct a viable 
Faraday machine and have all failed to prove excess energy presence, except for Tewari and 
Inomatu, who still have the problem of harnessing the high current efficiently without the use of 
lethal Mercury and the dispersement of excessive heat manifesting within the machine rotor. 


The Energy Metamorphosis 


It is my confirmed opinion that we are now into a major revolution in science and technology. 
New systems are almost a daily occurrence, major breakthroughs are coming on stream at a very 
fast pace and on a regular basis. Such are some of the breakthroughs that their effects on our 
civilisation will defy description. Superluminal energy production that is clean, economical and 
safer is now here. 


The sooner people learn that the genius of man is, in reality, the genius of our Creator and it is 
unlimited, the better it will be for mankind. To believe otherwise is to state that our Creator's 
genius is limited. Our Creator's genius is not limited - it is the false teachings of physics bandied 
out by the mind of man in our Universities and Colleges alike that is limited. The laws of 
physics, as they stand today, are little but convenient assumptions ("if it works, leave it alone" 
kind of thinking), where true science (progressive science) abides by the Laws of Nature. This is 
why we humans are fully capable of applying the Laws of Nature to physics in our new 
dimension of thought, but still appear reluctant to deprogram when it comes to the orthodox and 
almost religious dogmas of past and sacrosanct principles of man-made scientific notions. Our 
Universe is negentropically organised and is proceeding transfinitely from disorder to order. It 
was until recent times it was accepted wisdom that the sun revolved around the earth and your 
life depended upon believing it! 


Nexus Magazine (August-September 1993) 
The Adams Pulsed Electric Motor Generator --- Update 
Robert Adams of New Zealand Outlines Magnetic Polarity Reversal & His Discoveries 
As the inventor of the ~Adams Pulsed Electric Motor Generator’, I write this treatise with a view 


to keeping it uncluttered from unnecessary thcories and mathematics, so that all who read this 
article, whether they be enthusiasts, engineers or scientists, are able to follow the text, together 


with its drawings, describing the sequences in various stages of operation of the “Adams 
Advanced PEMG'. 


My various discoveries cover over twenty-five years in the fields of electrical rotary machines, 
with a total of over sixty years involvement in communications, broacasting and electrical 
engineering. 


It is my desire that as many free energy enthusiasts as possible get into the act of building my 
original machine whilst, at the same time, conducting their own research. Several people in 
different countries have already succeeded in building the machine in its original form, as has 
been outlined in the "Adams Manual", with beyond-unity results. After obtaining satisfying 
results from the original version, one would then be better equipped to handle the more stringent 
requirements of the 'Advanced', or 'Mark II’ version. A lot of material in this treatise pertains to 
this 'Mark II' version, i.e., the 'Adams Advanced Motor Generator’. 


Losses In Electrical Machines 


Losses in conventional electrical machines are too high and are due to magnetic drag, eddy 
currents and hysterisis, and consequent high operating temperatures. 


It was with the above problerms in mind that I was prompted to fid a way of overcoming the 
aforementioned losses, the result of which evolved in a machine of beyond-unity capabilities. 

As the ~Adanis Motor' is a pulsed direct-current device, there is no change in polarity of the 
external source; therefore there are no eddy current losses, and hysterisis loss in the motor is 
minuscule; with new matials becoming available for stators, the small loss incurred would 
disapear. It matters little, however, as the machine efficiency is such that such a minuscule loss is 
negligible. 


With reference to magnetic drag, this too is virtually non-existent, due to the unique design of the 
machine. A rotor pole, upon leaving the attraction area of the stator, is at a precise geometrical 
point - and is suddenly repulsed, thus overcoming any possibility of magnetic drag taking place. 


Having outlined the above, I will now explain something regarding magnetic drag that won't be 
found in classical teachings or texts: a rotor, once in motion, is mutually attracted to any stator in 
its path. On leaving the stator area, however, the stator causes a drag-back effect - classical 
teachings do tell you that much. What classical teaching does not tell you is that the energy in the 
initial attraction equals exactly that which causes the drag upon leaving the stator area. This is 
where classical teaching is found wanting. The original attraction and secondary attraction 
exactly cancel one another out. Magnetic drag, therefore, does not exist in the straight motor 
version of the “Adams Motor' invention. The machine is pulsed before the trailing edge of the 
rotor magnet can be affected. Should the timing be a littie out, the effect would be minuscule. 


Having discussed the aforementioned factors, there is littie to explain regarding the very low 


operating temperature of the “Adams Motor’, as a result of which it does not require the use of a 
cooling fan with its own efficiency loss to counter. 


It has been noted in New Energy News under the title "High Current Brushes", on making use of 
silver and platinum for commutator and points: this news is not news to me as, during my 
research in 1976,1 used these materials myself for the above purpose. It appears, however, from 
this article submitted to New Energy News that the method for their use, being researched, has 
good prospects. I, for one, look forward to learning of the progress in this direction. 


In 1976 I learnt of the high losses of my commutator system and first used silver for the star disc 
and platinum for the points with considerable success, and having since used photo and magnetic 
switching with remarkable success. Having, of course, kept my research and experimentation to 
myself over the past two decades for reasons associatetl in the main with the establishment, and 
latterly with interational patent law, I was forced to withhold all my machine's secrets up until 
my recent decision to publish certain aspects of my work earlier this year. 


Recent Discovery by the Author 


One would expect magnetic polarity reversal to be instantaneous in a rotary machine between 
rotor magnet and stator. However, this is not so. I have recently discovered that the reversal is 
exponential in tnansition from one polarity to another. When this occurs, the magnetic radiation 
of the rotor pole/s doubles and, with no external power alplied, there is no magnetism in the 
stator pole - so it becomes patently logical that the extra energy can only be from the ether 
(negative-time-nergy). 


Engineering Into Negative Time & Negative Energy 


In the realms of engineering negative energy and negative time, I have anticipated there would 
be a new world of discoveries at hand and answers to be found to certain phenomna taking place, 
to which we have all previously been unaccustomed. This anticipation has manifested itself all 
too soon as, since my first successfull recent attempts at engineering anti-gravity have proven, 
some interesting phenomena have become revealed, one of which is the process of magnetic 
polarity reversal, or conversion. 


In an endeavour to discover what actually takes place during this 'conversion' of magnetic 
polarity, I used a magnetic polarity indicator and compass, but both proved worthless, as they 
simply hunted back and forth due to the pulses of magnetic fields from the machine being in 
motion. 


Subsequent to this attempt, I had meanwhile mude an important discovery concerning magnetic 
polarity reversal, in that it was not necessary that the machihe he in motion or apply any external 
energy in oreder for it to bring about the magnetic polarity reversal. From this discovery, I 


became confident that I further discovered what actually takes place in this region in relation to 
the reversal phenomenon. In order to implement a test on this, I determined that a slow 
movement of the rotor by hand would indicate, on the instruments, what would he taking place. 
This exercise did indeed prove to be of substance, and I will now, here, graphically portray the 
results. 


To deliver power, however, from the negative energy/negative time region, the machine must be 
in motion and, preferably, operating at certain harmonic speeds. The accompanying drawings 
give a physical description of the magnetic actions taking place as the rotor magnet reaches the 
stator and commenes to traverse though the negative energy/negative time region. 


In a 180 degree configuration, with two stator poles, the same actions take place simultaneously 
in reverse magnetic polarity order (as Drawing TD-GOOI, Figure 2, pointers A and B indicate). 


Actions Taking Place in the Adams Advanced (Mark IT) Motor Generator 


(1) A rotor south pole, upon approaching an open cincuit stator, is mutually attracted to it, as 
depicted by Drawing TD-G004, Figure A. [ These figures are missing | 


(2) When the leading edge of a south pole reaches the edge of a stator (Figure B), it appears, as it 
begins to move inwards, that the south polarity of the rotor pole is being exponentially reversed 
to north. In addition, the stator now becomes a temponary magnet, also exponentially becorning 
a north pole (Figure C). Meanwhile, the rotor magnet is still being attracted up to point zero of 
the stator (Figure D) and, as the leading edge of the rotor moves from point zero of the stator 
second-half region (Figure E), it appears that the north polarity strength is now increasing 
exponentially in this region and, on becoming parallel, i.e. reaching each other face-to-face 
(Figure F), the magetic polarity reversal is then complete, and both magnet and stator poles are at 
north polarity. It is in this region now that the state of and-gravity and negative time exists, with 
two magnets of like poles attracting each other and creating a gravitational repulsive force at the 
completion of the magnetic polarity reversal cycle. 


There is a specific point of *x' from the stator centre where the machine is pulsed (refer Drawing 
TD-GO001, Figure 1, A & B, pulse angle). Fine tuning the timing at this geometrical point, the 
machine passes into a state of electromotive resonance where input power drops dramatically 
and shaft power increases in the negative time and negative energy region. 


In all, the machine benefits from four different force actions per revolution and paying a 
minuscule toll fee for only one. 


Firstly, as depicted by Figure A of Drawing TD-G004, the rotor magnet is mutually attracted to 
the stator (gets away without paying for that - explained elsewhere - refer paragraph 4 in section 
headed 'Losses in Electrical Machines'). Secondly, the attraction of the gravitational repulsion 
forces in the anti- gravity area (as illustrated in Drawing TD-GO01, Figure 2, at arrows A & B). 
Thirdly, from the repulsion pulse of the stator at point ~x' (refer to pulse angle of Drawing TD- 
G001, Figure 1). 


' 


Fourthly, the rotor is given a further pulse from the collapsing field (a few degrees from potra ~x 
in Figure 1). 


For maximum possible results from the ~Adams Advanced (Mark I) Motor’, it is necessary to 
apply harmonic/resonance equations for the calculation of all parameters including speeds and 
frequency. With the foregoing parameters met, it is recommended to engage magnetic or photo 
switching with its low loss, high efficiency properties. Drawing TD-G002, on the left, illustrates 
a positive ‘untuned state' and, on the right of the same drawing, a ‘tuned resonant state', together 
with a graph showing relative polarity change with component dimension changes. The area 
within the lower circle of the system indicates both poles are at north polarity (note the two 
curved arrows at each side of the magnet pole which depict the change that is/has taken place in 
the negative-time area). 


It is possible to engineer the “Adams Advanced (Mark II) PEMG' in such a way that a machine 
of any desired efficiency may be constructed from 100% up to four figures and beyond. 


The term ‘efficiency’ now becomes a matter to be addressed, which I have done in the section 
headed “Free-Energy Devices and the Term Efficiency’ and its Connotations'. 


Permanent Magnets & Work 


Permanent magnets do not and can not “do work' --- as claimed by certain people. 


It is the ether/gravity forces which cause immense attraction and/or repulsion to take place 
between a permanent magnet and other magnetic material. It is these ether forces that, combining 
with the captive permanent magnet fields, harness the energy of gravity ether forces, so often 
erroneously referred to as ~work' “done by magnets' (refer to notes on Nikola Tesla at the end of 
this section). 


The magnets in this situation are simply acting “as a gate', making way to the ether for the 
collection/release of gravitational/ether energy. The pemanent magnet is a component in the 
system, operating as a gating device’, as explained elsewhere in my writing --- the magnet does 
not generate or create power (refer to Drawing TD-G005). 


If magnets were doing ~work’, they would heat up! The contrary takes place in negative-time 
systems during operation: rotor magnets drop in temperature below ambient in the above- 
described enviromnent. Subtracting the drop in temperature of the rotor magnets from any small 
rise (if any) in stator temperature, due to minuscule hysterisis, would cancel the difference. The 
deeper the condition of resonance in the system, the lower the temperature of the magnets and 
stator windings. 


When magnets and stators are engineered into negative time, the rotor, upon eclipsing face-to- 
face with the stator poles, causes a state of negative energy/negative time in that area at that 


moment in time. Aimost simultaneously there is, in addition, the vector zero stress due to the 
resonantly-tuned wave trains of the stator pole generated voltage with that of the pulse voltage 
wave, resulting in a near mirror image. 


The negative time/negative energy area between rotor magnet and stator independently causes an 
increase of 100% magnetic radiation every time a pole of the rotor passes a stator. 


In this negative time, gravitational force is reversed; so in negative time, gravity becomes a 
repulsion force, not an attraction force. 


Negative Time/Negative Energy Radiation Pattern ~ 


Irrespective of a magnet's gauss rating in a negative time/negative energy device, the area of 
magnetic radiation can be seen to double when a specific magnet and stator are engineered into 
“negative time’. This radiation originates at toe centre of the negative time region between the 
magnet and the stator, and spreads out radially and diminishes in strength as the square of the 
distance. 


The enormous increase in radiation into space, and negative energy developed, is not generated 
by the magnet, as a lot of people would have you believe. Its source is (again) due to the magnet 
forming a gate and tapping gravitational energy with the result of gravitational repulsion, as 
explalned in “Engineering into Negative Time and Negative Energy’. 


The area of radiation so covered by a negative time/negative energy device measures always an 
exact electromagnetic light gravity harmonic distance figure taken from point of origin. 


These above statements are not theoretical but are indeed discoveries and results of actual tests 
and measurements undertaken in the laboratory by myself. 


Nikola Tesla 


While going through my notes and excerpts on Nikola TeSla's findings on Sunday 20 June 1993, 
I discovered a prepared statement of Tesla's 10 July 1937 work and another from the New York 
Herald Tribune dated 11 September 1932. 


Tesla's statement below, dated 10 July 1937, vindicates completely my statement that magnets 
do not and can not “do work’. Tesla's statement is: 


"There is no energy in matter other than that received from the environment. It applies rigorously 
to molecules and atoms as well as the largest heavenly bodies and to all matter in the universe in 
any phase of its existence from its very formation to its ultimate disintegralion." 


"A few words will be sufficient in support of this contention. The kinetic and potential energy of 
a body is the result of motion and determined by the product of its mass and the square of 
velocity. Let the mass be reduced, the energy is diminished in the same proporlion. If it be 
reduced to zero, the energy is likewise zero for any finite velocity. In other words, it is absolutely 
impossible to convert mass into energy. It would be different if there were forces in nature 
capable of imparting to a mass infinite velocity. Then the product of zero mass with the square of 
infinite velocity would represent infinite energy. But we know that there are no such forces and 
the idea that mass is convertible into energy is rank nonsense." 


Nikola Tesla's statement of 11 September 1932, New York Herald Tribune is: 


"The assumption of the Maxwellian ether was thought necessary to explain the propagation of 
light by transverse vibrations, which can only occur in a solid. So fascinating was this theory that 
even at present it has many supporters, despite the manifest impossibility of a medium, perfectly 
mobile and tenuous to a degree inconceivable, and yet extremely rigid, like steel. As a result, 
some illusionary ideas have been formed and various phenomena erroneously interpreted. The 
so-called Hertz waves are still considered a reality, proving that light is electrical in its nature, 
and also that the ether is capable of transmitting transverse vibrations of frequencies however 
low. This view has become untenable, since I showed that the universal medium is a gaseous 
body in which only longitudinal pulses can be propagated, involving alternating compressions 
and expansions similar to those produced by sound waves in the air. Thus, a wireless transmitter 
does not emit Hertz waves, which are a myth, but sound waves in the ether, behaving in every 
rescect like those in the air, except that, owing to the great elastic force and extremely small 
density of the medium, their speed is that of light." 


Although personal friends, Tesla and Einstein did not always agree with each other on certain 
points. However what Teala is saying here is that though 'E=Mc2', you can't simply choose a 
lump of mass such as a permanent magnet, place it in a system and extract energy from it, As 
aforesaid, in Tesla's own words, "the idea that mass is convertible into energy is rank nonsese." 


Free Energy Devices & the Term 'Efficiency' & Its Connotations 


The term ‘efficiency' or “efficiency losses' relative to an external souree, loses all substance or 
meaning when considering devices capable or well beyond unity. The term is no longer a 
yardstick, so to speak’ as it becomes a relic of establishment teachings and present-day so-called 
conservation of energy laws, which now require to he rewritten. We must, therefore, now have a 
negentropy law. 


Losses, if indeed any exist in a beyond-unity device, would be minuscule and of no subsance, 
due to the output capacity of the device. 


In my opinion, the most salient factor to look for in a device clalmed to operate beyond unity, is 


its operating temperature under full load. This factor tells all, without the initial necessity to 
carry out exhaustive test procedures. 


The matter of temperature or beyond-unity devices brings to mind Tesla's electric car. It is stated 
in my notes that the machine becnes very hot during operation. This, or course, is to be expected, 
as the “free-energy section’ of the machine is a separate entity to the car motor proper, and in the 
year 1931, when Tesla tested his "Pierce Arrow" car, conventional DC motors were notoriously 
inefficient-around the order of 35 percent, - and, incidentally, meanwhile, haven't improved that 
much. In addition, the confined space would have also been of no help, even with the assistance 
of a fan, which also had to be used according to his notes. 


However, in contrast, my beyond-unity power device (gravity generator’) would be operating at 
least 20 to 40 degrees Centigrade below ambient. As the father of many discoveries and 
inventions pertaining to coils, transformers, pulsing systems and electric motors, on reflection it 
is unfortunate that Tesla hadn't figured out what could be done with his pulsing systems in 
relation to electric motors. Had he done so, be would not have required (according to Muller) 
powerfull magnets or a cooling fan. 


It is my opinion, after many years' experience in the fire-energy research field, that a table of 
negative time/negative energy ‘rating’ be formulated in relation to devices using permanent 
magnets in fire-energy applications. I am, at present, endeavouring to work out a system or 
magnetic radiation field strength measurement as a possible means or evaluating rotary devices 
that utilise permanent magnets. A system of this nature would distinguish ~beyond- unity 
shoptalk' from “conventional shoptalk' and the term ‘efficiency’ would remaln relegated to 
conventional devices. As the future ~beyond-unity empire’ will grow and mature, so 
conventionalism, along with its present terminology, will wither and die. 


The universe is negentropically organised and is proceeding transfinitely from disorder to order. 
This is not the concept of energy taught today in college and university camppuses which persist 
in drumming in the long since foregone notions or Sir Isaac Newton and James Clerke Maxwell. 
We are, right this very moment, entering a new era of science, somewhat divorced from the 
trappings the establishment has been peddling for decades. We do not need to “wait upon’ the 
establishant to catch up to us here, for if we did we would still be a century behind in a century's 
time. It is for the establishment teachings to latch onto us, which they will do - eventually - one 
day. In the meatime, new science will continue to force ahead regardless, until sheer 
embarrassment will force classical teaching out the door. 


With anti-gravity / beyond-unity devices, we must now go on to reconstitute our scientific laws 
and introduce a few new ones. As aforementioned, one being a negentropy law within which we 
must now go on to agree to the use of a more appropriate term of measurement for devices using 
permanent magnets in free energy applications; and, as aforesaid, the term ‘rating’ comes to 
mind. For the pupose of thist treatise | will now propose to use the term ~beyond-unity rating’ or 
~*BUR' as an abbreviation, for the moment. 


"‘Beyond-unity devices’ ‘ratings' should, in my opinion, be according to an accepted table of 


values, ranging from what is, at present, termed ‘unity’ upwards, and thereby dumping the term 
‘efficiency’ completely. 


As there is no upper limit of negative energy other than “blastoff and/or ~self-annihilation' upon 

reaching absolute resonance, then a suitable table of values, with a suitable baseline, would be a 
practical solution. As the term “unity' has been so indelibly engrained, then it would perhaps be 

suitable as a “base'. 


No doubt the establishment will *perform' at my suggestions and/or recommendations on this - 
so be it. It would only take a small section of the researchers of new science amongst the 
*beyond-unity circle’ to agree upon the adoption of a new system of measurement and/or 
definition and publish it internationally along with the appropriate table of figure ratings. This 
would then enable beyond-unity researchers and adherents alike a more realistic platform as a 
base to work from, whilst still allowing the term ‘efficiency’ to apply to conventional below- 
unity aparatus. 


This adoption of a new and separate system (or law) of the measurnent of over-unity devices 
will, at the outset, identify and distinguish the subject of beyond-unity from its conventional 
counterparts and allow beyond-unity and anti-gravity researchers to get on with the job without 
harrassment from the classical thinkers. 


Nexus Magazine (December-January 1993) 


The Adams Pulsed Electric Motor Generator 


The Real McCoy 


It is with great excitement, and appreciation to the inventor, that Nexus publishes the following 
information on the Permanent Magnet Electric D.C. Motor Generator of Robert Adams, a former 
Chairman of the Institute of Electrical & Electronics Engineers, Inc., U.S.A., (N.Z. Section). 


Afer having his invention suppressed for over 20 years, Mr Adams, at the age 72, has decided to 
share his design with the world regardless of the consequences. Mr. Adams' quest to bring "free" 
energy to the world has cost him dearly, as it has many other researchers who threaten to bring 
the "establishment" undone. 


He has survived an attempt on his life by an individual affiliated with the New Zealand Secret 
Intelligence Service and the Central Intelligence Agency, direct suppression of his invention by 
former (and recently deceased) Prime Minister of New Zealand, Roben Muldoon, the giant 
British electronics company, Lucas Industries, as well as numerous other insurmountable 
difficulties that have been placed in his path. All because his invention worked. And not only 
that, it is so simple, any electronics manufacturer or skilled backyard-home-scientist could build 
one! 


Inventors Beware! 


In 1978 Mr. Adams discovered that inventors of machines or devices of high energy efficiency 
capability (""Free" Energy) are not only refused patents, but that in most cases, their inventions 
are classified under the "Military Use Clause", which is, of course, international. Inventors are 
prohibited from publishing details of their devices or promoting them in any manner if their 
invention is classified under this clause. In other words, their devices automatically become the 
sole property of the "establishment". 


The fact that there is an established mechanism to suppress energy inventions of this nature has 
been a closely guarded secret for many years. Many inventors have made such claims, but the 
general public rentain oblivious to the fact that they are being deprived of clean and free energy 
by organisations that would rather make money and hold power over We public, than allow such 
technology to become widely available. Yet another example of the abuse of power. (No pun 
intended.) 


"Free Energy" 


This motor generator would be called a "Free Energy" machine by most individuals. It is, in fact, 
a device that converts the perpetual motion of sub-atomic particles, known in physics 
terminology as "particle spin", into conventional electric power. It is a widely accepted fact of 
physical law that sub-atomic particles are in a state of perpetual motion. Anybody who tells you 
that there is no such thing as perpetual motion is either ignorant or a liar. 


As Robert Adams states, "Our universe is a sea of energy - free, clean energy. "It is all out there 
waiting for us to set sail upon it" Adams has built a number of permanent magnet electric D.C. 
motor generators based on the principle outlined in this article, some of which have 
demonstrated an electrical efficiency of 690% and a mechanical efficiency of 620%. The devices 
run at room temperature. Any device that doesn't could not be running at over 100% efficiency, 
as heat is the major result of hysteresis losses that are induced in any conventional electric motor 
or generator. Radiated heat is a sure-fire sign that a power generator is not running over unity, as 
all heat radiated by such a device is wasted energy. 


I will remind readers once again at this point that Mr Adams is not a fly-by- night, propeller- 
head, whacko, techno-boffin. He is an electrical engineer with over 60 years experience in the 
field of electrical engineering, which has included designing and building equipment for use in 
power stations, broadcasting facilities, airport communications centres, etc. He is a former 
Chairman of the Institute of Electrical & Electronics Engineers, Inc., U.S.A., (N.Z. Section), and 
his resume includes personal referees ranging from a former New Zealand Commissioner of 
Police, a former Chairman of Air New Zealand, (and several technical specialists from the 
airline), as well as an Ex- NASA scientist. Nexus would recommend to anybody interested in, or 
presently building a device of this nature, to try building a device based on Mr. Adams plans. His 
machines have demonstrated the ability to generate free energy, unlike most of the theoretical 
models that are promoted as over-unity devices. 


General Description 


The invention may be broadly said to be, an electric motor and/or generator comprising a rotor 
consisting of a number of radially arrayed permanently magnetised poles, and a stator consisting 
of a number of radially arrayed permanently magnetised poles, together with a number of wound 
poles. The rotor's permanently magnetised poles use ferite magnetic cores, and may comprise 
any even number of poles. The stator's wound poles employ steel or iron cores. The device is 
essentially a D.C. machine, but may be fed A.C. input with the use of a solid state convertor. 


The Rotor uses a number of similar polarity permanent magnetic poles, i.e., all-South or all- 
North. A further set of wound poles are radially arrayed in the stator, and are arranged in such a 
manner as to be fed energy, that is excited by back E.M.F. energy, from the poles of the rotor. 


Associated circuitry is provided to feed the energy back to the drive poles of the motor. 


The resulting characteristics of this design is that once the rotor is moved from the position of 
equilibrium, each pole is attracted to, or repulsed by the stator poles, but at a precise geometrical 
point with respect to them, the input current to the drive coils ceases. As a result, the collapsing 
field current is in the opposite direction to the applied force, thus reversing the magnetic polarity 
of the stator coils. This forces the rotor poles away (reaction), which is the instantaneous 
response of a system to an applied force, and is manifested as the exertion of a force equal in 
magnitude, but opposite in direction to the applied force. 


Pulsing the D.C. input current, overcomes losses generated in conventional motors. According to 
classical electrical engineering theory, efficiency is greater the more nearly equal the Back 
E.M.F. (electromotive force) is to the applied voltage, i.e. the lower the input current. Figure 6 
shows that there is minimum 100% back E.M.F. relative to the supply source of input D.C. 
voltage (according to classical electrical theory), which virtually depicts a sine wave due to the 
effect of the collapsing field. 


This effect also overcomes the electrodynamic torque problems associated with conventional 
motor designs. (As input power varies with the duty cycle pulse; 1.e. the lower the input current, 
the lower the input current, and the lower the speed, the greater the torque.) At clipoff, the badk- 
EME ceases, the collapsing field takes over, opposing the outgoing rotor magnet and thus 
increasing momentum. With this design force is applied twice during each D.C, pulse, with 
pulse-on, and with pulse-off. 


The timing of the pulses are determined by the dimensions of the motor itself, i.e. the speed of 
rotation of the motor's central axle, the position of the rotor magnets in relation to the stator 
windings, as well as the distance that the rotor magnets travel when passing across the poles of 
the stator winding. 


Fig. 1 to Fig. 4: How to calculate the D.C. pulse timing of the stator coils on the Permament 
Magnet Electric D.C. Motor Generator. 


Fig. 1 


Fig. 2 


DRAWING 2 


Fig. 3 


DRAWING 3 


Fig. 4 


DRAWING 4 


Fig. 5: Outline showing how double force pulse is produced by a single switched D.C. pulse. 


Fig. 5 Outline showing how double force pulse is produced by a single switched 
D.C. pulse 
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Fig. 6: Graph showing oscilloscope trace of characteristic voltage across stator windings. 
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Construction & Operating Notes 


Important Factors: Care must be exercised when assembling and wiring the drive windings to 
make sure that their polarities match the rotor magnet polarity. Common earthing must be 
avoided in order to preclude voltage and/or current loops. (If a number of drive windings do need 
to be commoned, use very low resistance conductors and employ a transmission type earthing 
system only.) 


Stator (Drive) winding resistances are your choice. Robert Adams' machines were built varying 
from 0.03125 to 27 ohms per set, He has experimented with two, four, and eight pole machines. 
Efficiency increases with the number of wound poles in the stator. 


Motor generators with a single, two, or three phase can be built to this design. A number of 
rotors may be ganged together on the same shaft in order to increase power output and does not 
require the use of any commutator, brushes or slip rings, all of which contribute to energy losses 
in ordinary motor generators. 


Unlike conventional Series D.C, machines, this motor can be off-loaded, finds its own speed, and 
will run at that speed indefinitely. A conventional DC motor will run itself to destruction with 
off-loading. It requires no cooling, nor any overload protection, even if short circuited. 


A number of highly qualified individuals have seen these devices running and producing energy 
at well above 100% efficiency. Let's hope that some of you can achieve similar results. 


General Construction & Testing Procedures 
An ideal drive winding pole can be very readily available by obtaining some B.P.O: 3000 type 


relays (ex Telecom). Simply remove present wmding, cut core in half, re-thread, assemble and 
fill with winding. This is a quick and cheap method of obtaining a very high quality non- 


retentive steel core. As aforementioned, winding resistances used by the inventor varied between 
0.03125 to 27 ohms. 


The above windings described are ample to drive prototypes even in a 180' application. You will 
find speeds up to 2500 rpm with only two of these windings 180' apart - no problem. 


For A,C. Output Coil Windings and Core: Ideal cores can be built cheaply and quickly by 
dismantling a spare power or audio transformer and utilising the 'T' section laminations, obtain 
winding former to fit same and it is ready for winding. Turns and gauge will depend on what 
voltage and current you choose. Remember, at this stage, you should only be building a 
demonstration model, so to speak. 


After a few changes, corrections and/or general modifications you will be ready to put a 
mechanical and/or electrical load on the machine. For an electrical load it is suggested you firstly 
wire up a bank of 6 - 12 LEDs. If everything is go, then switch over to torch lamps: Later on 
with a bigger machine - car lamps, or maybe household lamps and a mechanical load 
simultaneously. 


For Efficiency Testing: Milliamp meters are useless for this machine - do not use for testing. Use 
only high quality digital true RMS meters, with input power, for high accuracy, use only a high 
quality electronic wattmeter: These instruments measure extremely accurately any wave-shape. 
A good twin-beam oscilloscope is a must: So too a high quality electronic temperature- 
measuring instrument with appropriate probe. 


Drill dead centre of one or both cores, as per drawing. Probe be must be good fit. If, after one 
hour of running on load and temperatare is around 40 degrees, that will indicate things are most 
likely working correctly. 


Don't forget your ambient in Australia will be considerably higher than ours. Read the inventor's 
rotary and solid state efficiency measurarnent data sheet. 


Rotor-stator air gap is not critical, but the closer the better. 


As stated elsewhere, the stator pole faces, if desired, may be reduced to 25% of the rotor pole 
face area, hence large drive windings and high drive current is not required. 


With care to detail, correct mathematical calculations and high quality instrumentation correctly 
utilised, incredible results can be expected. Study data submitted shows those results have been 
attained on several machines. 


Temperature of conventional machines internally reach boiling point after fifteen minutes 
running. Check the Adams Mctor Generator after running on full load for 48 hours, or after 
fifteen minutes if you prefer not to wait that long. You will be very pleasantly surprised - I refer 
to maximum loading conditions, not free running. 


Mechanical Loading Test: A high quality strain measuring instrument must be used in the 
universal "pony brake’ method of mechanical load testing. 


RPM tests must also be obtained with a high quality tachometer and/or oscilloscope reading and 
use the universal equation to calculate mechanical machine efficiency. 


Note: Very Important Factor --- As you increase duty cycle, current input will increase and 
efficiency will decrease. From random test sheet results I have chosen it is very clear what to 
expect upon increasing duty cycle. 


Note: The Adams Motor Generator is so efficient, so simple and consequently it's construction is 
such that it surpasses overwhelmingly anything before it, thus lending itself admirably to mass 
production. 


One of a number of unique features of the Adams Machine is the fact that the same rotor poles 
are utilised simultaneously for driving the machine and generating output energy. 


Construction Equation - Adams Motor Generator (20-12-76): It was found, after considerable 
development work, that maximum electro- magnetic effect produced in the stalloy stacked 
generating pole windings occurred when the dimension of the mating end of the stacks were four 
times greater in area than the rotor magnet's pole area. Hence the overall design of the machine 
incorporates this derived ratio of one to four. (The Adams Equation, as applies only to the 
Adams Machine). 


Feedback (20-12-1976): The feedback, produced by the output generating coil, produces a 
polarity reversal normally resulting in large eddy current losses in conventional machines, but, in 
the Adams Machine, it is hamessed to develop further additional torque to the magnetic rotor. 
The larger the output generating coils the greater the torque delivered to the rotor. 


Power Factor (1-7-1976): There is no power factor loss because the Adams Machine runs in a 
condition of resonance. Therefore, the Power Factor Loss is zero. 


Nexus Magazine (June-July 1995) 

The Adams Super-Power Multi-Polar Magnet 

I have for many years theorised the existence of four poles interacting in any magnet. There is 
little doubt that two poles dominate from what is observed, and taught, in classical texts. 
However, since my discovery of engineering magnets into forming four poles - and, in so doing, 


quadrupling the energy - surely some light has been shed on the theory of the existence of four 
poles. Bruce Cathie and I will investigate this further when time permits. 


A rectangular or cube magnet, when engineered into the Adams technology, becomes a unit 
consisting of four twin poles, each face containing a north and a south pole, separated by a zero 
vortex in the centre of each of the four twin poles, and all displaying similar energies. 


Ironically, but not unexpectedly, this super twin-pole magnet is a very valuable adjunct to further 
advancement of the Adams Motor technology. The energy found on the edges of each of the four 
faces is very high-25 per cent of the total energy of the full face. 


The present lab magnets are approximately three-quarters-of-an-inch cube. The edge of any face 
will hold a five-kilogram steel or iron block in mid-air. When the full face of the magnet is 
attached to metal, a force of beyond 20 kg is required to remove it. In my presentation to the 
NEXUS Conference, I advised tests would be carried out this month to determine the strain 
required to remove the magnet. 


The dice-sized magnet was attached to a steel plate on a ceiling rafter and, with the aid of a 
chain, a 15-kilogram block was first attached to it; then a 4.7-kg block added on with a nylon 
rope; then another 200-gram block was attached; then, a fourth 2W-gram block. The magnet still 
hanging fast, a 100-gram block was added; then...wait for it...CRASH to the floor. The magnet 
was still attached to its anchor on the roof-rafter! 


A magnet, approximately three-quarters-of-an-inch cube, weighing only 60 grams, capable of 
holding a weight of beyond 20 kilograms in mid-air, 333.333 times its own weight? Will this at 
last have something of an effect on the closed ignorant minds of conventional science? 


The way now must surely be clear that space/gravity energy via electromagnetic forces of 
permanent magnets is not impossible nor difficult to harness. The space/gravity energies are 
clean, non-exhaustible and free. The Adams technology has proved this and leaves no grounds 
for dispute. 


Einstein's sacrosanct theories of relativity, and the laws of thermodynamics, are the most 
remarkable and inexplicable aberrations ever recorded in scientific history. These draconian false 
teachings have been instrumental in impeding tbe process of science towards free, clean energy. 


Classical Theory & Adams Technology 


The classical theory of magnetism from the textbooks attiibutes the phenomenon to the motion of 
electrons within the atoms of molecules. There is evidence that the orbital electrons in an atom 
not only revolve about the nucleus of the atom, but also each individual electron spins about an 
axis througb its centre. Isis believed that in highly magnetic materials, each atom has many more 
electrons spinning in one direction than in another. 


In the submicroscopic region, i.e., the "domain", many of these atoms with electron spin in one 
direction create a magnetic field which effectively supplements the field engendered by the 
revolving electrons. Each domain thus becomes a tiny magnet. When the domains are in random 
state, the substance as a whole is not a magnet. The application of external magnetic field will 
reorient the domains and produce a magnet in the way described above. 


When the application of an external magnetic force has been applied and all the domains have 
been aligned, the condition of MAGNETIC SATURATION has been reached, and any further 
increase in strength of the external force field will not increase the magnetisation of the iron any 
further. With the advent of the Adams Permanent Magnet Technology, is it not further evidence 
that conventional text teachings have reached the stage when they should be rewritten? 


From the observations of certain lab experiments with ball-bearings, it is the opinion of the 
discoverer that the electrons circulate in conjugate pairs and have a spin opposite to that of 
rotation, and that the spin is four times greater than that of the orbital rotation. I note also that 
conventional texts prefer not to state direction of spin, nor velocity relative to orbital motion. 


I do not therefore subscribe to the statement that "in highly magnetic materials, each atom has 
many more electrons spinning in one direction than in another". I feel such a condition cannot 
pertain in light of my discoveries. 


Also to be addressed is the matter of the massive energy increase resulting from the Adams 
applied technology. Are man-made scientific laws once again violated? If the magnetic material 
is saturated when subjected to an external energy source, the Adams technology must then be 
gating space/gravity energy. 


There is overwhelming evidence that space/gravity energy can be concentrated, focused and/or 
magnified by permanent magnets. 


"The Golden Ratio Motor Generator" 


Dr. Robert Adams 
(October 19 2001) 


( Click here to view full-size drawing ~ 670 kb ) 


A young enthusiastic colleague of mine, currently resident in Auckland, New Zealand, by the 


name of Andrew Thorpe, phoned me today to advise that David Saltresse of Wales, Great 
Britain, had contacted him via email to advise him he had worked out the geometric placement 
of all 4 of the output A.C. generator windings of one of my motor generators which was 
originally invented in the early seventies. 


He advised Andrew that the geometric placement of the output generator stator windings was 
measured with the aid of incorporating the Golden Ratio. "All 4", David said, "are found to 
confirm they correspond directly with the golden ratio geometrics". 


There was always the remote possibility that out of the many hundreds of people worldwide who 
would have attempted to replicate my original machines, few, if any, would have taken the 
advantage of probing deep into the detailed schematic diagram of this particular motor generator 
which I included in my original motor manual, published by Nexus Magazine, possibly because 
that schematic diagram appears at first glance unorthodox or a difficult exercise to achieve! As 
David Saltresse discovered, this is not so, if you look with eyes to see at this schemtic diagram. 
Congratulations go to David Saltresse of Wales. 


Now, further secrets are revealed in which I can advise readers that I apply the so named "Sacred 
Geometry" of the golden ratio in conjunction with a very important natural occuring constant of 
nature. I also apply this same equation to resistance measurements, load resistances, voltage, 
geometrics of magnets, rotor and stator dimensions. This equation also applies to the mass and 
placement of the addition of certain unusual material used in the construction of this awesome 
heat generating rotor system. This is a unique system in that it is an implosive and totally reverse 
engineered mahcine which operates in the real realm of unity. The power manifested over time is 
"infinite" and therefore immeasurable. A reminder here to those unaccustomed to the 
understanding of the condition known as Infinite Energy, irrespective of any measurement of 
input energy losses and input power, there is no known value / measurement of infinite energy 
output power. Because of its infinity it simply cannot be measured! 


Adams Special Release of Information for Those Experimenting with My Motor- 
Generator Technologies 


From a number of reports I am in receipt of I find experimenters are using powerful rare earth 
magnets in their machines. This is in order only if you are incorporating the correct operating 
parameters, i.e., first of all upon handling the magnets, it is very quickly recognised that they are 
very powerful for such small dimensions. Does it not strike you then that since they display such 
obvious considerable power, is it then not logical that considerable impulsing power is going to 
be required to drive the machine once the magnets are installed in the device. 


The cardinal mistake being made here is that most of these experimenters are concerned about 
PR losses! If you are seeking high/super performance with these powerful magnets, then discard 


all concerns in relation to Ohms Law, for in the Adams technologies Ohms Law becomes a non- 
entity. Instead of expecting results of a high order with stators of very low resistance, such as 
under 10ohms, increase the total series electrical resistance instead to 72ohms and instead of 
expecting spectacular results using these powerful magnets with only 12 - 24 volts, increase the 
voltage to a minimum of 120v. Upon having done this you must give attention to other 
important factors, 1.e., stator to magnet air gap should be | - 1.25mm, impulse duty cycle should 
be 0.25 - 0.35, "mosfet" gate signal impulse 10 - 20v of good clean stable D.C. Upon initial 
experimental tests, I have always used batteries. Reduce the face area of stators to 75% of the 
magnet face. 


Now having said all this, choose your own method of signal switching, whether it be photo, Hall, 
magnetic, reed or mechanical, etc. 


Upon fine tuning, and now having reached greatly increased power and performance, 'DOUBLE' 
the power supply voltage to 240v and you will have a machine in the "kilowatt" range, the 
exciting stage of your progress. There are a number of various methods of harnessing 
considerable aetheric energy from these machines. In this respect I strongly urge you to study 
Tesla radiant energy. 


Recommended Reading: 


"Physics Without Einstein" by Dr. Harold Aspden, United Kingdom. 
"Thermodynamics and Free Energy" by Dr. Peter A. Lindemann, USA. 
"Secrets of Cold War Technology" by Gerry Vassilatos, USA. 

"The Cosmic Pulse of Life" by Trevor James Constable, Hawaii. 
"Nicola Tesla" by Leland Anderson, USA. 


Miscellaneous Notes by Dr Adams 


Construction Equation - Adams Motor Generator (20-12-1976) 


It was found, after considerable development work, that maximum electromagnetic effect 
produced in the stalloy [sic] stacked generating pole windings occurred when the dimension of 
the mating end of the stacks were four times greater in area than the rotor magnet's pole area. 
Hence the overall design of the machine incorporates this derived ratio of one to four. (The 
Adams Equation, as applies only to the Adams Machine). 


Feedback (20-12-1976) 


The feedback, produced by the output generating coil, produces a polarity reversal normally 
resulting in large eddy current losses in conventional machines, but, in the Adams Machine, it is 
harnessed to develop further additional torque to the magnetic rotor. The larger the output 
generating coils the greater the torque delivered to the rotor. 


Power Factor (1-7-1976) 


There is no power factor loss because the Adams Machine runs in a condition of resonance. 
Therefore, the Power Factor Loss is zero. 


The Adams Pulsed Electric Generator: The Conspiracy 


I have for many years been waiting the opportunity to make a start on writing about my life as an 
electrical engineer and inventor, but have been reluctant to do so because of the possible reaction 
from one formidable individual who was instrumental in causing me untold frustration, ridicule, 
anxiety, financial problems, and health decline. 


With the passing of Rob Muldoon, I now feel more deposed to exposing what he and his regime 
subjected me to, and the possible subsequent valuable loss to our country as a result. I personally 
had a meeting with Muldoon and others at his home office in Tamaki regarding my invention. 


The result of the meeting was that he recommended me to the Inventions Development 
Authority. In all good faith I duly contacted the inventions development authority and that folks 
was the beginning of the saga which was destined to follow. 


The Inventions Development Authority passed me along to DSIR, who at the time were 
frantically working on their own energy systems, and assisting Government with various "Think 
Big' projects. 


Time rolled on, and DSIR monkeyed me around for several months; there were, as always, 
excuses for not proceeding with completion of their strange testing apparatus to test my machine. 


In the meantime, Rob Muldoon appoints himself Minister in Charge of SIS, the department with 
world-wide connections to the CIA, ASIO, FBI and Interpol! 


I had meanwhile, designed a bigger proving machine and had placed orders overseas for magnets 
and devices for pulsing equipment. Time went by, well beyond expected delivery dates, with no 
sign of the devices, nor any correspondence pertaining to my orders to any of the electrical 
companies. 


I lodged person-to-person calls to the people who originally signed the confirming 
correspondence to me, to be told that "that person in no longer with us and we cannot help you 
any more." 


Muldoon had by now, committed the whole country to the New Plymouth Power Station, Huntly 
Power Station, Marsden Oil Refinery, etc etc. The Government signalled its intentions that is 
was in no way going to let a little outsider like me come into the act with a revolutionary 
machine capable of countering the so-called energy crisis. 


Muldoon at this stage, had me well taped up so to speak, My phone, I was informed, was tapped, 
my mail was intercepted and I was kept under observation. 


I held a number of meetings with the Chief Post Office Investigating Officer regarding the matter 
of mail disappearance and interception, with the same negative and unsatisfactory answers and 
results as from other Government departments. After the lapse of several months, the machine 
was finally evaluated by DSIR. 


I must mention here an interesting fact regarding the evaluation of my machine by the DSIR. It 
happens that a certain electrical engineer that I was involved with, who incidentally, also 
evaluated my machine, informed me that the person designated the role of evaluating my 
machine in DSIR, was in fact a mechanical engineer with no background, knowledge, nor 
qualifications of any description pertaining to electrical or electronic engineering, and further 
that the Auckland Division did not posses a member on the staff qualified to undertake such a 
project. This person none-the-less did do the evaluation and indeed signed the test results. 


(You may well wonder how did this independent electrical engineer have such inside 
information on the DSIR? Well, it so happened that he himself had been their one and only 
electrical engineer in the Auckland Division, and I might add, a specialist on electrical motors 
too.) 


That an unqualified person was assigned the task of evaluating the possibilities of a revolutionary 
motor is further evidence to me of conspiracy. 


DSIR Evaluation - 5.8% efficiency ~ Lucas Industries Evaluation - 100% efficiency! 


Other independent eminent engineers' findings, including those of the ex-electrical engineer from 
DSIR varied from 96.93% to 100% efficiency! 


At this stage, I had unwittingly invited the then chief departmental district electrical engineer to 
be present at my laboratory to witness the phenomenon of one particular model displaying 
identical input and output wave forms on a twin beam oscilloscope with the machine windings 
running at ambient temperature, a condition which cannot be denied as proof of 100% efficiency, 
without any further tests being required. 


He conceded there was no doubt whatever what he was witnessing was real, but like all 
academics who stick to their ivory tower scientific establishment beliefs, he said it could not be 
done. 


Upon reading certain of my writings, it will be found that at one time in earlier years, I 
disbelieved in any kind of conspiracy regarding inventions pertaining to energy efficiency, and 
certain communication installations. I must now say, having unwittingly got myself into the web 
of the insidious conspiracy, through treading the path of an inventor in the field of free energy, 
that I now know from personal experience the pitfalls, stone walls, and blatant obstacles and 
barriers designed to hamper and silence inventors with such devices as energy efficient 
machines. 


I decided to investigate the fate of a number of other excellent energy- efficient inventions, and 
learned that too many good inventions were never heard of again. Inventors themselves were 


turning into hermits, meeting with unexplained accidents, even totally disappearing. In many 
cases their laboratories were searched and ransacked, equipment confiscated and/or destroyed, 
and even attempts made on their lives. Others are frequently bought off in return for silence. 


The conspirators, who are also the cartel operators are determined to continue to make mankind 
use fossil fuel for all possible energy requirements and will go to any lengths to achieve just that. 


I have since superseded the above machine and have built and proven two different types of self- 
sustaining motor generators with efficiency ratings well beyond unity. 


Adams Breaks the Gravity Barrier 


Inventor Robert Adams appears to have broken the gravity barrier, with his advanced Adams 
Electric Motor Generator operating in a high state of resonance and apparently tapping 
gravitational energy. 


"During the later months of 1992, I derived what I considered to be an equation for possibly the 
ultimate in rotary motor generator design. The purpose of this exercise, was to ascertain whether 
further unconventional design features of the machine parameters, using this equation, proved 
certain theories which I had previously discussed with Mr. Bruce Cathie, an internationally 
recognized New Zealand researcher in this field. (Cathie is the ‘father’ of grid harmonics) 


Upon applying the 'equation' to the machine parameters and testing it, there was no doubt the 
machine was running in a higher state of resonance than previously obtained. 


It had been arranged beforehand between myself and Mr. Cathie that, should the results of this 
test be of some substance, Mr. Cathie would travel from Auckland to Whakatane specifically to 
check the machine parameters with his ‘harmonic equations’. These results confirmed the theory 
which we had previously discussed and planned to implement. 


The results of these first trial tests have been SUPERCEDED, with the new figures obtained 
being found beyond anything that is known of in the present- day field of free energy research. 
There is every possibility that these latest figures, also, will be surpassed in the near future. 


The equations and how they are applied are hidden within certain parameters, and, to this end, it 
could be said that to reach the ultimate in rotary overunity devices is not possible without the 
correct application to all parameters of the machine using the 'Adams Pulse Method' and the 
Adams-Cathie equations. 


The above methods and results give us a valuable lead in the realm of solid-state gravitational 
energy research. The equations and methods of application in design procedures, however, 
remain, at this stage, secret. The efficiency figures possible from the device are such that they 
simply cannot be published. 


I wish readers to refer further to the following discussions on Wilhelm Muller and Dr. Rolf 
Schaffranke, the general content of which relates to my discovery of the mysteries of magnetism 
some twenty-four years ago." 


The Adams Pulsed Electric Motor Generator: On Wilhelm Muller 


Reference to an article authored by Tom Valentine, California based freelance journalist, in 
regard to claims by Wilhelm Muller and his magnet manufacturers. 


I must take Muller and his magnet manufacturers to task on their statement that "magnets can do 
a tremendous amount of work" --- this is not so. In an over-unity rotary machine, the magnets are 
‘assisting’ to run the machine, but they are not generating the extra energy beyond the reaching of 
100% efficiency. The magnets are not doing actual work, as such, beyond that point. 


It is likely Muller's machine is operating, according to the efficiency figure Muller quoted, 
somewhere on the near lower end of a positive resonance curve. From the generally known 
information on his device, this would be the likely area in which it is operating. If this is so, then 
the chances of greater efficiency are slim, particularly on account of it appearing to be operating 
in a positive mode. For the rotor magnets to operate as a gate to harness gravitational energy 
beyond unity, it must be in a negatively resonant mode and not operating in a closed magnetic 
circuit system. 


Bruce Cathie and I spent an entire day together in January 1993 going over his harmonic 
equations in regard to my advanced machine, and confirmed that it was running in an advanced 
state of resonance, harnessing gravitational energy and demonstrating evidence of the magnets 
forming a ‘gate’ to harness one half-cycle of the gravitational pulse, but doing no actual work 
over and above the 100%. 


In regard to another claim by Muller that he had to use powerful neodymium magnets, this also 
is contrary to our findings. It matters not whether you use standard off-the-shelf 'alnico' magnets 
or powerful magnets, the results are no different. It is not necessary to use powerful magnets to 
prove if a machine can be constructed with over unity capability. This fact has been shown 
repeatedly with the Adams machines, using small and weak magnets. 


The inference also that Nikola Tesla might have required today's advanced magnetic materials to 
achieve over unity results, is also totally wrong. The only difference between using ordinary 
magnets like 'alnico' and, for instance, 'samarium cobalt’, is that you get greater energy output 
from the stronger magnets by way of their ability to detect and amplify this energy on a greater 
scale; and, therefore, upon utilizing the Adams pulsing system, you can have a device using any 
ordinary magnets capable of not only 100% efficiency, but also of being tuned into operating as 
a gate in detecting and delivering gravitational energy. 


As for the establishment's texts stating that "magnets do NO real work", the establishment, for 
once, is correct. It is, however, interesting to note that this is a very 'convenient' fact for the 
establishment to expound upon - there could be an underlying inference here that magnets are 
useless for machines designed to achieve beyond unity results. 


Permanent magnets and their place in science today need to be more fully understood." 
On Dr. Rolf Schaffranke 


"Reference to an article written by Dr. Schaffranke in THE MANUAL OF FREE ENERGY 
DEVICES AND SYSTEMS, VOLUME TWO, published by D.A. Kelly, in which on page 7, 
paragraphs 7 and 12, Dr. Schaffranke erroneously maintains it is NECESSARY to use super 
magnets to tap gravitational energy. 


I found that my original 1970 open magnetic circuit motor generator is superior to my 1976 
closed magnetic circuit model in regard to the results of obtaining and maintaining a correct 
harmonic vacuum oscillation and so tapping gravitational energy during one half-cycle of the 
gravitational pulse wave. 


People who make such claims regarding the use of super magnets, obviously have little or no 
experience in the realms of rotary free-energy devices using permanent magnets. Over twenty 
years ago, I proved that even tiny weak magnets bought off the shelf and incorporated into my 
machines yielded efficiency into the hundreds of per cent over unity. 


A permanent magnet is an entity unto itself. It is no different in any way whatsoever from its 
brothers made of different materials; it is still a permanent magnet irrespective of its gauss rating. 


These claims are tantamount to saying that you can get more than 2.2 volts out of a lead acid cell 
simply by increasing its ampere hour rating, or conversely, you use a ten horsepower motor to 
run a machine that only requires one horsepower. 


I reiterate: the sooner science rejects conventionalism, the better for humankind. 


If indeed magnets were doing a tremendous amount of work, they certainly would not last long 
in any machine. There are secrets and mysteries surrounding magnets and collapsing field 
energies, and only after exhaustive studies of these two phenomena in practice, do these 
mysteries unravel themselves and emerge in their glory, and, correctly applied through the use of 
the required mathematics, pave the way to tapping gravitational energy in astronomical quantity. 


For high-power rotary machines, however, super magnets are the obvious choice, for reasons of 
higher power capabilities, reduced weight and volume. When installed in an 'Adams' machine, 
these super magnets enable the opening up of clearances between rotor and stator without 
appreciable loss due to the high overall efficiency of this machine. 


If indeed it were possible to induce magnets to do a tremendous amount of work, as claimed by 
the aforementioned people, then I claim that the magnets must first have very substantial energy 
imparted to them to undertake the task ahead. Secondly, when reaching this 'tremendous' state, 
they would start heating up and continue to do so until they reach the point whereby their 
magnetism would begin disintegrating, and continue to do so until the machine would eventually 
come to a halt, unable to start again. 


There are a lot of people out there striving for the ultimate in rotary electrical machines. They all 
have my personal blessings for their endeavors, but may I hasten to add for those who make such 
claims, that they exhibit a lack of experience and knowledge of the capabilities of permanent 
magnets in rotary electrical machines. 


But don't be disappointed, readers, as I assure you that permanent magnets are indeed the answer 
to free energy. Correctly adapted to a rotary machine they are the 'gateway' to harnessing 
gravitational energy. 


With the application of the 'Adams resonant pulse frequency equation’ and the 'Cathie harmonic 
equations' combined with the 'Adams Pulsed EMG System’, incredible energies can be very 
easily and cleanly made available. 


I wish to state to all readers at this particular stage, that I have only, in the past year, made the 
decision to publish certain aspects from my twenty years work in the field of free energy 
research. 


There are no doubt many other researchers who, for various reasons such as lack of finance, fear, 
suppression and very many other barriers, have not had even a chance to be heard. It is to be 
hoped the day will soon arrive when all can benefit from our work." 


The Adams Pulsed Electric Motor Generator (January 1993) 


An explanation to readers on matters pertaining to hysteresis loss, eddy current loss, magnetic 
drag. Also some advice regarding further information required from enquiries received to date by 
interested parties: 


I would first like to state that it has been made clear that this machine has been proven to be 
capable of over-unity performance, plus the fact that it has proven itself capable of returning 
energy to its supply source. So we now come to the matters mentioned above. 


If a machine is to run at unity or better, it must first ‘overcome’ those problems found in the 
conventional machine, which, of course, are principally those of magnetic drag, hysteresis loss 
and eddy currents, all of which waste energy in heat and hence require a cooling fan - with its 
attendant losses as well. 


As explained previously, the Adams machine runs cool in comparison to the conventional 
machine and does not, therefore, require a cooling fan. Now these factors surely speak for 
themselves. It must also be borne in mind by the reader that in the conventional AC or DC 
machine, the internal heat of windings and stators reach boiling point within fifteen minutes. The 
Adams machine does not have this problem. 


Given these salient factors, which in themselves are a starting point for those of you who are 
forward-thinking, I feel I have provided sufficient hints, information and guidance to enable 


those astute enough to realize the potentiality of the principles given, to build a machine for 
themselves according to their own leanings as well as along the lines of the Adams machine. 


Most of you know of the manual which has been published and distributed by NEXUS 
Magazine. My purpose in compiling this manual is to give those interested an insight into the 
principles of the mysteries of my machine, and I expect those interested, patient and persevering 
enough to accept that they must work out and work with these mysteries and to, like myself, to 
battle to get there. Only then will true understanding and enlightenment reveal itself and true 
reward, however slowly, be theirs. 


Notwithstanding these statements however, I submit here a few further valuable 
recommendations for readers, and as time progresses, and as time permits, some further such 
tidbits of information will be drip-fed through NEXUS as a form of encouragement to all 
concerned. 


I would like to inform readers at this point in time that, because of the steady flow of response I 
have had since publication in NEXUS, by enthusiasts, interested parties and investors alike, it is 
no longer possible to address enquiries of the nature of those above individually, other than on a 
consultancy basis. Although I will continue to contribute certain articles to NEXUS as long as I 
am able, and will continue to personally reply to all mail, I ask readers to kindly understand that 
a good deal of my time is involved in consultancy already on my advanced projects, so my free 
time is somewhat limited. I encourage readers to keep their eyes on NEXUS as I intend to remain 
as loyal to them as they are to me. 


Here, then, are those few further recommendations to readers. If contemplating the construction 
of a proving machine, note as follows : 


(1) Don't purchase expensive powerful 'neodymium' or 'samarium cobalt' magnets _ without first 
having experience with cheap easy-to-get ‘alnico' magnets, for if you commence with powerful 
magnets you will find yourself facing powerful problems. Using powerful magnets will not 
prove anything beyond what alnico will do. However, given this, if you feel you MUST choose 
powerful magnets, for whatever your reasons, take heed -great care is required in the handling of 
them to preclude personal injury. 


(2) For a proving machine do not use less than 10 ohms each for two stators at 180 degrees apart; 
recommend series mode for first attempt. Don't be concerned about start windings initially and, 
remember, what can be achieved MICROscopically can be achieved MACROscopically and so I 
strongly suggest - walk before you run. 


(3) Should you experience any difficulty in designing and constructing the tapered disc contactor 
(machining, etc.) then use electronic switching, i.e. photo, Hall effect, or inductor effect, with 
switching current transistor, etc. The machine, correctly constructed, should still deliver a 
minimum 107% efficiency. The charging effect will, of course, be lost, and the input current to 
supply the electronic switching will raise the total input quite steeply. The point to be made here 


is that in using electronic switching, in a larger machine, the degree of loss due to this use of 
electronic switching is negligible. 


However, for those who are seeking greater efficiency figures, it is advised to stay with the 
tapered disc contactor method and build a small wattage unit, i.e. 0.25 to 1 watt. This is the area 
of power rating within which you will gain quicker and better results which, in turn, will provide 
the necessary experience for designing and building a larger unit. 


Once again the inventor cannot stress the importance enough, for those who wish to construct a 
successful device, to start at the bottom rung and listen to what the device is saying to you as you 
go along. 

Note for the Curious 

I have received a lot of requests regarding an explanation accounting for such low temperature 
operation on full load. This one fact alone is indisputable evidence of a very high efficiency 
rating. 

I have therefore decided to make up a set of drawings which will explain to the reader the 
questions regarding hysteresis, eddy current and magnetic drag losses, as well as temperature 


ratings, etc. 


These drawings will be accompanied with written explanations concerning the 'how'and 'why' of 
certain factors. 


These drawings and their accompanying information will be available directly from the inventor 
at the address given below at a cost of NZ $20.00 including postage. 


Meanwhile, for further information on the 'Adams and Cathie’ projects, you'll find it all in your 
future issues of NEXUS." 


http://www.geocities.com/theadamsmotor/index.html 


Tim Harwood's Replication of the Adams Motor-Generator 


Tim Harwood's CD Adams Motor fc) 2001 


Hall tc 


246 Stator 


12 S500 mah Power sup ply 


Design Templates For Simple Adams Motors 


Trutial testing layout Suggested optimal rotor drive layout 
Hopeless with a mecharucal load 0, 120 


240 degree stator spacing 


© poles perform shghtly better Delivers near constant roter torque 


Place Hall ic oppo 


site stator Stators pulsed and timed separately 


Setting Stator Wind Depth - The Paper Clip Test 


Permanent magnet Paper clip 
—_ | —_1 


S N Ss p> > 


No need to over complicate this process 
Take one permanent magnet, and one paperclip 
Place on smooth surface, and push paper chp towards pr 
Note distance at which paper chp fles into face of magnet 
Repeat to verity test result 


Your stator winding depth is now set 


Close up of Adams Stator / Rotor Interaction 


stator windings are potentialised / precharged by field of magnet 
When circuit closes charge marutested in windings 1s above supply 


Precise geometrical use of ‘Lenz gate’ enables load less energy gam 


IMagnet's flux field becomes time reversed negentropic to restore ttself 
Circuitry within flux field also becomes time reversed 
Photons directly convert disordered heat energy from the vacuum to potential 


If field depletion 1s sufficient, electrons flow backwards, giving polarity reversal 


The Basic Adams Motor Configuration 


Simple cerarmc / fernte magnets are fine 
Sy is the first negative energy harmoruc 


Hence for best results I suggest 9-1l2v 
berth for , 
-_ also find 3/8" cores are easy to work with 
turns 
Which imples roughly 6/5" rotor magnets 
Talso found 242 wire to be easy to work with 
Magnets can be all N or 5 poles out 
Tuse 3 poles for the benefit of my Hall ic 


A. second stator can be added if desired 


Keelynet BBS Discussions 
The Adams machine was quite the topic of discussion at the April 1993 ISNE conference in 
Denver. It was first broken to the public attention by NEXUS magazine, published in Australia... 
As to the ADAMS motor, I am a bit puzzled with the comments that gravitational energy is 
somehow used in the machine. From my admittedly limited understanding, it simply appears that 


he is using the back EMF to give additional thrust and thus a much higher efficiency. 


With the use of the back EMF, there would be little if any hysteresis from the "collision" of the 
forward EMF with the back EMF and thus the reduction in heating. 


We at KeelyNet would greatly appreciate reports from anyone reading this who might choose to 


build or otherwise experiment with the principle. You may upload as a text file or send a photo 
copy to the Vanguard Sciences address at the top of the document. Thanks.... >>> Jerry Decker 


~~wnmnn 


Date: 12 Mar 94 20:56:00 ~ From: David Galea ~ To: all ~ Subj: Adams Motor/Generator 
Hello all: Iam new to this echo area and I am not sure if anyone has discussed this topic before. 


I have obtained plans for constructing a motor/generator from a Mr. Robert Adams in New 
Zealand and I have begun construction. 


Seven people have since built this device in Australia and it seems to work fine, but no-one can 
explain the efficiency anomaly that occurs after about 15 minutes of running time. In the two that 
I have personally seen, the eff. rating jumps from 85% (normal) then after about 15 mins goes to 
around 120%. 


We have set up oscilloscopes, amp meters, volt meters, temp meters and can't account for the 
increase. 


We do not have access to a magnamonitor to measure the magnetic field on the rotor, but we are 
still stumped. 


Any ideas ? My intention is for it to be a Battery Charger. 


David Galea (Melbourne Australia.) 


~~wnmnrn 


There are some peculiar activities that have happened with regard to the Adams motor. As you 
can see from the above email, these fellows claim to know of 7 people who have successfully 
replicated the Adams motor. 


In 1993, everyone was hot for it, wanting plans and such. Within a very short period, there was a 
business arrangement made with Adams which we heard was to produce a UNITY motor to be 
patented and sold in the U.K. 


Sometime toward the end of 1993, the talk was that the Adams motor had not proven out, that no 
one had successfully duplicated the effect or there was some anomaly in the measurement 
method. A very bizarre turnaround if you read the above email. 


At the 1994 ISNE meeting, Bill McMurtry of New Zealand gave a presentation in which he said 
flat out that the Adams motor did not work. We took Bill to dinner with Tom Bearden and Ken 
McNeil, but did not have an opportunity to speak with him in detail because he and Ken had 
some items to discuss in private. 


The collaboration of Adams with Bruce Cathie had increased the over unity output to numbers 
that were so incredible as to warrant not publishing them. I read something about it being on the 
order of 1:3000. At any rate, the Adams motor is far from dead if there have been independent 
successes. 


New Energy News, Vol. 4, No. 8, December 1996, pp. 1-7. 


The Adams & Aspden Motor Patent 
by Harold Aspden 


I first heard of Robert Adams and his motor at a mountain retreat west of Denver, Colorado 
during the days just before a New Energy Symposium. That was in April 1993. A benefactor 
[Bill & Lynda Beierwalts] interested in knowing the truths about "free energy" and its potential 
for solving the world's pollution problems had funded the expenses of the invited speakers and 
the preliminary "think tank" event at that retreat. My talk was about magnetism and the aether as 
an energy source, but our "think tank" groups each had an allocated theme. We were expected to 
point the finger at the best candidate for onward investigation, from the vague information and 
reports we had about discoveries and claims pertaining to the new energy world. 


Yes, there were several to choose from, machines involving magnets and solid-state devices such 
as that devised by Hans Coler, dating from the World War II era, or the then-current activity of 
Sparky Sweet (now deceased). In fact, one of our team, a colleague from U.K., had visited Sweet 
just prior to that Colorado meeting. However, specific information as to how to build any of 
these devices was not available, nor was there any acceptable theoretical account of their 
operation on which we could recommend action. 


Fortunately, however, someone had brought with him information publicized by the NEXUS 
magazine and a Manual, available from Nexus, describing a motor devised by a New Zealander 
named Robert Adams. "Over-Unity" performance was claimed and enough was disclosed as a 
blue print for replication of the machine. We did not really understand how the motor could 
operate quite as well as Adams had indicated, but we were convinced that "over-unity" was in 
prospect. Accordingly, as it seemed easy to build a motor such as Adams described, our group 
settled for the recommendation that the Adams motor should be looked into and somehow 
constructed to verify its performance. 


That was how I first came to know about the Adams motor. 
Collaboration with Adams 


At that time such experimental work that I had pursued on the "free energy" theme was basically 
on solid-state magnetic systems and, in collaborating with a Scotsman, Scott Strachan, I had 
been involved with the invention of a thermoelectric device which was extremely efficient at 
converting low grade heat into electricity. Undoubtedly, it defied the Second Law of 
Thermodynamics, but that point was not stressed in those early days. That invention had proved 
problematic because the devices built worked for a while by repeated operation for half an hour 
or so at a time, day after day, for several months, but then came the inevitable progressive 
weakening in conversion efficiency, ending with a defunct piece of equipment. 


The story on that is told between pages 124 and 128 of Jeane Manning's excellent book, The 
Coming Energy Revolution - The Search for Free Energy, ISBN 0-89529-7 13-2 published in 
1996 by Avery Publishing Group, Garden City Park, New York. 


I was distracted from that thermoelectric venture when I took a more practical interest in the 
magnetic reluctance motor, inspired by what we had heard about Robert Adams. I was to be 
distracted again towards the end of 1995 when the Correa "Abnormal Pulsed Glow Discharge" 
invention came to my attention, with its 5:1 over-unity feature clearly demonstrated. And now, 
as year-end 1996 approaches, I am destined to be distracted again, this time by having 
discovered myself why those thermoelectric devices mentioned above had failed. The remedy is 
easy as the problem does not involve deterioration. It is as if a bistable system has flipped to its 
off-state and just needs to be flipped back into its on-state, provided, that is, one knows what to 
flip! 


Now, to come to the point about my collaboration with Robert Adams, I am writing these words 
on October 28th, 1996 and in a week from now the granted patent I have procured jointly with 
Robert Adams will become available from the British Patent Office in its issued form. It is Patent 
No. GB 2,282,708. I plan, in these pages, to introduce my own motor research and relate it to 
that patent and explain my connection with Adams. 


I am also mindful that Adams, now recognized by an honorary doctorate from the Open 
International University of Sri Lanka, to become Dr. Robert George Adams, has recently 
published an addendum to the Adams Motor Manual entitled: "The Revelation of the Century" 
and has included in that work some of my written contributions. 


The immediate focus of my attention, however, is a rather critical letter communication authored 
by Michio Kaku and sent to a programme producer of a radio station based in New York. It was 
dated May 20th 1996, but it is only now that I have become aware of this communication from 
Robert Adams' new book. 


Adams need not have included Kaku's letter in his book, but he did and I commend him for it. 
Apart from saying that Robert Adams was either the next Einstein and Newton rolled into one or 
a crackpot, he made these two comments: 


"Apparently, he (Adams) wants to extract energy from the aether by using rotating magnets, 
thereby violating the first law of thermodynamics (conservation of mass and energy). This is an 
ancient idea, going back centuries and was most popular in the 1880s, but was disproved by the 
Michelson-Morley experiment and Einstein's relativity theory. Aether, which was supposed to be 
a magical substance which pervaded the universe, has never been measured in our laboratories." 


"The proof is in the pudding. He (Adams) has to show a blueprint of his machines, show that 
they in fact generate energy, and show with a few equations how his theory works. Lacking a 
blueprint, a mathematical theory, and, say, video tapes of his motors generating energy from 

nothing, I cannot say with 100% certainty that he is wrong. (Only 99.99%)" 


Now, having just had an "over-unity" motor patent granted in which I share inventorship with 
Adams, I will assume that those Kaku remarks are addressed also in my direction and reply 
accordingly, point by point. 


Firstly, as a educational exercise, the extraction of energy from the aether does not violate the 
first law of thermodynamics. By definition or simple semantics, if you extract energy from 
something and move it from that something, A, into something else, B, the energy remains 
conserved overall. The first law of thermodynamics dates from before the time when the 
transmutation of mass and energy was recognized as the stellar power source by Sir James Jeans 
(1904). A critic might say, however, as Jeans himself did in his 1928 book EOS, that Isaac 
Newton knew of photosynthesis by which radiant energy transmitted through space is captured 
by plants and convened into matter, which stores energy by creating a combustible product. The 
transmutability of energy and mass was not discovered, nor was it first suggested, by Einstein. 
He was too late. 


Secondly, the existence of the aether was not disproved by Einstein. Indeed, Einstein has not 
proved anything, nor has he disproved anything. One simply cannot flaunt Einstein's theory 
around as a reason for rejecting the prospect of an "over-unity" motor. On the contrary, ask 
yourself why there are plans to test Einstein's theory at a cost of $500,000,000 dollars by 
launching Gravity Probe B in 1999. If Einstein's theory is right, why are there any doubts 
watranting expenditure on that scale? 


Thirdly, Kaku says the aether has never been measured in our laboratories and that its existence 
was disproved by the Michelson-Morley Experiment. The fact is that Michelson did not perform 
the experiment to test or refute the existence of the aether. He lived another 44 years after 
performing that experiment and believed in the aether to his dying day. He was trying to sense 


the Earth's motion through the aether, but, since standing waves developed by mirror reflection 
had not been discovered when the experiment was planned, he had not allowed for that to affect 
the result observed. In fact, the aether energy stored in those standing waves, being trapped in the 
mirror system, makes the wave motion appear to be locked to the frame of reference of the 
mirrors, and not the aether as expected. The aether certainly was detected in the laboratory when 
Michelson found he could detect the Earth's rotation relative to that non-rotating aether by his 
light wave interference experiments jointly with Gale in 1925. 


The aether was detected some years earlier by Sagnac in France and is detected in modern 
navigation technology by the ring laser gyro. How can the speed of a laser beam traveling around 
a closed path inside an optical instrument detect rotation of that instrument if the beam is not 
keeping a fixed speed relative to something inside that instrument that does not share its 
rotation? That something is the aether! No amount of book learning or mathematics can avoid 
that simple truth, and even though the word aether is seen as something magical, it is that 
something that delivers free energy once we have decoded the combination of the magnetic lock 
which restrains its release. Note also, that the aether reveals its existence when we have rotation 
and we have rotation in the Adams motor. 


Fourthly, as to Kaku's pudding, which comes first, the chicken or the egg, the blueprint and the 
working machine, or the theory and the equations? Though we have no answer to this question of 
priority, we know there are chickens and we know there are eggs, so it really does not matter 
which comes first. Certainly, it seems, that in order for Kaku to decide whether free energy is 
possible, albeit with only 0.01% chance, there has to be a theory, a machine and an aether. 


It is for this very reason that I have made special effort during 1996 and published my book 
Aether Science Papers as a forerunner of the Energy Science Report describing my own "free 
energy” motor research. This Report No. 9 in the series is entitled Over-Unity Motor Design and 
its date of publication is November 6th 1996, two days before the first disclosure of details of my 
machine at a New Energy symposium held in Rotterdam in The Netherlands. 


The formal electrical engineering theory explaining the motor operation in tapping "free energy" 
is contained in a few pages in the Energy Science Report #9. The motor design is described and a 
photograph of the machine is included. Moreover there is an outline blueprint that indicates the 
design of the multi-megawatt versions of the machine. However, as to the ether, or 'aether,' to 
use my normal terminology, describing that in full detail needs more than a few pages for 
scientific proof and, as Kaku well realizes, the wisdom needed exceeds the talents of even an 
Einstein or a Newton. 


About the Aether 
I will digress here, just for a moment, before getting back to Robert Adams and the subject of the 
Adams-Aspden patent. My reason is another comment made by Kaku in that quoted 


communication. He asserted as a conclusion: 


"Inventors want to solicit money from investors, so I have a moral obligation to say exactly what 
I think about issues that, at some point, may hurt people." 


Now that is a very poor reason for attacking someone's lifelong efforts to probe the secrets of 
science with a view to advancing both knowledge and technology beneficial to mankind. The 
facts of life are that it is investors who want to solicit money by making profit from the creative 
endeavors of inventors. Invariably, inventors get hurt anyway, without some well-meaning 
individual doing his moral duty by hurting the inventor more by unwarranted criticism. Is it 
really a moral obligation to preach the gospel of Einstein's theory in contending that investors 
should steer clear of Robert Adams, when his only thought is to have his efforts recognized? 


Of course, by the nature of things, the free-lance inventor can go adrift in a technical sense and 
then, if ensnared by those investors, he can be carried off into obscurity by a tidal wave of 
turmoil. Meanwhile the orthodox scientific establishment stands by and watches, mildly amused 
at the futile efforts of the free-lance inventor who ventures beyond the level of gimmicks for use 
in the household and garden. That is the way it is. 


As to my book Aether Science Papers, it shows how so much of vital importance, explained by 
neither Einstein's theory nor quantum theory, has a straightforward answer. Just as Robert 
Adams in New Zealand and I in England sit poles apart on this our Earth, yet we are governed by 
the same laws of physics and subject to the same constants of physics. Body Earth is our 
common rotating frame of reference, but body Earth does not explain why those physical 
constants are, so far we know, universal. We take that for granted, just as our forebears took for 
granted the fact that they all inhabited the same aether. Our modernist society and its Einstein 
enthusiasts tell us there is no aether and so, Robert, you are on your own and only God can tell 
you why your experiments would work as well in England as they do in New Zealand! 


You might then wonder why scientists at the U.S. Bureau of Standards, at the National Physical 
Laboratory in England and at the equivalent CSIRO National Measurement Laboratory in 
Australia bother to measure the same physical constants to very high precision. Give or take a 
fraction of a part in a million attributable to experimental error, they always come out the same. 
Surely, that is because the aether spreads through all those locations and has the same structure 
everywhere. What do I mean by structure? Well, you need to look up the paper in Physics 
Letters, 41A, 423-424 (1972), entitled "Aether Theory and the Fine Structure Constant" to find 
the answer. That paper emerged from the Australian CSIRO laboratory just mentioned. It shows 
how alpha, the most basic dimensionless constant in quantum theory, is derived by aether theory 
to give: 


1/alpha = 108 Pi SQRT(2) N**(-1/6) 


and how N is found to have the lowest cell energy if N is 1843. This gives 1/a;pha as 137.0359, 
correct to part per million precision in comparison with its measurement at any of those 
laboratories. If there were no aether, then you might as well think of a number and try that, 
though it would be your ghost that makes that effort because you would no longer exist. 


Of course, there will be the Kaku's of this world who say that the above formula is mere number 
play, contrived to fit known results. Well, that may be true for Einstein's "1,2,3" theory, but it 
certainly is untrue for the aether theory. You see, all Einstein did by the disguised mathematics 
of his General Theory of Relativity was to say (1) that the spectral redshift was the same as that 


evident by use of Newtonian theory, given that energy gravitates, (2) that light beams grazing 
past stars are deflected by twice the amount expected from Newtonian theory and (3) that planets 
describe orbits around the sun as if the planet's motion-dependent attraction is three times 
stronger than the value predicted by classical theory. It is so easy to contrive a theory for a 2 and 
a 3 factor. A German schoolmaster Paul Gerber had, in 1898, 18 years ahead of Einstein, 
presented a theory for the '3' factor, based on the speed-of-light propagation of gravity across 
space, but that was not mentioned by Einstein. The factor of 3 arises because the energy transfer 
between sun and planet is not confined to a pencil thin line drawn between sun and planet, but 
rather fans out as it transfers to the aether field and then converges on its target after taking more 
time over the longer route. 


Einstein's theory is sterile. It offers no physical insight into the truths of the role played by the 
aether. It cannot explain the 137.0359 that governs quantum theory and, even on its own 
territory, it cannot explain the dimensionless constant involving G, the constant of gravity, nor, 
indeed, can it explain the unifying link between electrodynamics and gravitation! 


So, Robert out there in New Zealand, take note that you are in a part of the universe where the 
aether has the energy state corresponding to N having the value 1843! Note that I first discovered 
the formula long ago in the 1950s using an engineer's slide rule, backed up by logarithmic tables 
for higher precision. 


Take further note that, years after that 1972 paper was published, a famous astronomer in USA 
(Tifft), discovered that distant galaxies closely paired or in small groups exhibited differences in 
red shift. The differences were always multiples of 72.5 km/s in relation to the speed of light. 
Explaining this is a complete mystery. Why should Planck's radiation constant be different from 
one galaxy to the next? Well, if you, the reader, were to study my aether theory, you could work 
out that, since aether energy density throughout space has to be uniform on a universal scale, the 
spectral emission frequency of a radiating atom will vary in proportion to N**(4/9). It varies as 
alpha**2 and also by a further cube root of this factor, which gives the power 4/9. 


Now take 1843 as the base value of N and decrease it in steps as you look for higher energy per 
unit cell states in different galactic regions. You will find that the result is the 72.5 km/s 
observed by Tifft. Check that by calculating 4c/9N as N decreases from 1843 to 1828, c being 
the speed of light. Check the Tifft paper to verify what I say: W.G. Tifft, Astronomical Journal, 
211, 31-46 (1977). You will see his comment that he could find no evidence of gravitational 
interaction between those adjacent galaxies! So, what has happened to Einstein's theory. It 
requires universal gravitation with each of you being an individual observer at the center of your 
own universe. I would rather believe in the aether, knowing that there is proof of its reality, and 
devote my efforts to tapping some of its store of energy to safeguard the future of mankind from 
unnecessary pollution. 


The Adams Motor and the Adams-Aspden Patent 
Ihave not built an Adams motor as described in his Manual. I do know that when I returned to 


Denver in May 1994 for the New Energy Symposium there were machines on show or described 
in the Proceedings which purported to be Adams motors but they did not perform over-unity. It 


was reported that one such machine came very close to being 100% efficient. Adams did not 
attend that meeting. However, in the intervening year I had struck up a contact with Adams. I 
found he was under the impression that such machines are unpatentable and I had skills in the 
patent field as well as knowledge about the physics governing the operation of motors and 
magnetism generally. In fact, I already had a granted US patent for a motor designed for over- 
unity operation, but never built [US Patent 4,975,608]. Adams had possession of motors which 
he claimed had the over-unity performance. I had, at the Denver 1993 meeting, declared my 
belief that over-unity motors were possible and supported the plan to explore the Adams 
machine. 


My distant association with Adams resulted in an exchange of technical information and the 
proposal to adapt the design of his motor in a novel way. His motor had open-ended magnetic 
stators and magnets in a single plane forming radial arms. The invention, we jointly devised, 
placed the magnets axially parallel with the rotor shaft, fitted two sets of toothed rotor pieces and 
made the stators into bridging yokes. The resulting configuration was of the form shown in Fig. 
1, taken from the patent specification that we filed in U.K. 


The machine has to work over-unity, if properly designed, because the magnetic flux switching 
assures that much of the flux across the pole gaps is diverted, as the poles separate, so that it still 
links the magnetizing windings but finds a return closure path sideways from the rotor pieces and 
so exerts no braking action on the motor. The magnets provide the drive torque pulling the poles 
into register when no current is applied to the windings. 


Fig. 1. (shows the components, numbers 12 - 18) 


The input of current drives the flux from the stator bridging yokes and forces it into the lateral 
route as the poles separate. 


There can be no input of inductive power by the magnetizing winding if there is no change of net 
flux linkage. It will change to some degree but, if the design were perfect, then the machine 
could run on negligible inductive power input. That leaves normal resistance loss and some 
magnetization loss, much of which can be reduced by making the machine larger and more 
powerful. A small machine could prove the principle, especially if we allowed for the heat 
generated in the windings and explored the overall energy situation to see if we really are tapping 
energy from the aether. 


The patent application was filed on 30th September 1993. I named myself and Adams as joint 
applicants and joint inventors. It has now been granted, as already stated. However, in May 1994, 
during the early days of its patent pendency, I encountered the reaction of those in Denver who 
had been unable to confirm "over-unity" operability of the Adams motor. I saw our patent 
application as offering an improved design, but there were clouds developing and Adams was 
facing the problem of defending his position. As background also there was the rumor about rival 
Japanese motors and, as things developed, I heard of claims for a machine constructed in Hawaii 
that indicated over-unity operation and could, for all I knew, be quite similar to the one covered 
by the Adams-Aspden patent application. 


I was not too sure how Robert Adams was measuring his energy input and his energy output, so I 
could not vouch for his performance claims and, indeed, Robert was careful about the 
information he did disclose. When I heard he was adopting calorific measurement to verify the 
output energy, which would include heat generated in windings as well as magnetization loss, 
then | felt we were on track towards confirming the performance rating. I still wonder about the 
measurement of input power, having regard to the pulsed form of the current, and I am not 
reassured by the reference to the communication from the Group Research Center of Joseph 
Lucas Ltd which Robert includes in his new book The Revelation of the Century. 


That said, however, going back to that 1994 period, I felt I had to take more initiative myself and 
so I decided to ask the U.K. Department of Trade and Industry to consider my application in a 
competition for an award of research funding based on a meritorious invention proposal. I 
offered something new, based on a new patent application, and backed by the patent cover I 
already had from my U.K. patent corresponding to the US patent already mentioned. In August 
1994, though I was 66 years of age, I won that award and had 75% of research costs covered by 
the U.K. government. In the event that funding carried my motor research through to year-end 
1995. 


I did not build the specific form of machine shown in Fig. 1, but instead constructed a motor that 
was designed to contain the magnetic flux more effectively within what became a single all 
embracing magnetizing winding enclosing the whole motor. This is the basis of my own 
initiative on the "over-unity" machine and, as the U.K. patent specification on this new machine 
is to be published early in December 1996, I am now releasing information by publication on 
November 6th of my Energy Science Report No. 9 entitled "Power from Magnetism: Over-Unity 
Motor Design." Figure 12 of that Report, backed by design detail, shows how the over-unity 
factor is determined and I reproduce that figure below as Fig. 2. 


Fig. 2 (Plot of B vs. H) 


Without going into full details, note that the diagram is an idealization of a B-H magnetization 
curve. It has a linear B-H relationship drawn through the origin O but at high flux density levels 
the curve bends over as it creeps towards saturation and the slope of the curve drops. The areas a, 
b, c and d, respectively, represent energy density input in energizing the magnetic system. The 
areas a and b apply for low flux range magnetization over the lower part of the curve. The areas c 
and d apply to flux changes confined to the upper region. Areas a and c are energy inputs from 
the magnetizing winding, whereas c and d are energy inputs that electrical engineers never 
consider, because that energy is supplied by the aether. 


Where does the energy go? That is an interesting question fully explained in my Report, but the 
answer, simply, is that it is pooled by being shared equally between the space occupied by the 
ferromagnetic core and the space taken up by the air gaps in the core. That energy in the air gaps, 
or pole gaps in the motor, provides the mechanical drive. 


So, you can see for yourself that, if you run the motor over the lower flux density range, which is 
normal, then you operate at an efficiency which cannot exceed (a+b)/2a, which is 100%. On the 


other hand, if the motor operates over the higher range, the efficiency can reach up to (c+d)/2c, 
which is very much higher than 100%! 


Consider some realistic figures by putting the knee in the curve at 15,000 gauss and assuming 
that the incremental B/H ratio is 1000 over the lower range but only 50 over the upper range. 
Operate the stator core of the motor up to a B value of 20,000. H ranges from 15 to 115 over this 
upper range. Work out the area c as being (15 + 115) x 5000/2 or 325,000 and the area d as being 
(15,000 + 20,000) x 100/2 or 1,750,000. You will then see that operation close to 319% 
efficiency is indicated! 


Be less ambitious in power output terms and run the motor over an upper range between 15,000 
and 17,000 gauss, to find that area c is (15 + 55) x 2000/2 or 70,000 and the area d is (15,000 + 
17,000) x 40/2 which is 640,000. (c+d)/2c is then 507%! 


If the aether delivers energy on loan to you and you use it to run the motor as the poles come 
together but refuse to give it back, then the aether has to replenish itself by taking power from its 
own vast pool of energy activity. It merely ripples to find a new level of equilibrium just as the 
sea will recover if you take a bucket of water from it. Eventually, that energy borrowed finds its 
way back to the aether as we spend it by generating heat radiation. 


[ Boxed Text: | "If you do not believe what I say, then wait and watch the progress as those who 
believe, be it Robert Adams or whoever, decide to build a magnetic reluctance motor heeding the 
design principlpes I have recorded in my Report." [ End Boxed Text | 


As a final note I will echo one message which I have independently mentioned in my Report No. 
7 (the Report used to brief the U.K. Department of Trade and Industry on my Award progress). It 
is that magnetic reluctance motors already being manufactured that are said to be 80% or 90% 
(or even 96% efficient as I now see reported on page 21 of the U.K. Institution of Mechanical 
Engineers 16 October 1996 issue of Professional Engineering) are already trespassing upon 
forbidden territory. That level of efficiency is either a false claim or the motors are already 
regenerating power from heat dissipated as loss. 


Alternative Energy Institute (July 17, 2002) ~ 
www.altenergy.org/news/newsletter79/copy79/copy79.html 


Adams' Invention Poached Down Under 


According to a recent article published by an Australian newspaper, two Australian inventors 
have developed the world's "first commercial machine which can power a house from a clean, 
green virtually free energy source." The story has been posted on the Aethmogen Technologies: 
New Energy Scientists website "for those interested in the subject of reverse engineering, 
plagiarism, and stolen intellectual and other property." In response to the anticipated production 
of the "Lutec 1000 Motor/Generator," noted Australian inventor Dr. Robert Adams reports 


background details to enforce his argument that this magnetic motor cannot be patented. Adam's 
writes, "This invention, which is mine, was granted a British Patent in 1996 along with Dr. 
Harold Aspden of the United Kingdom (IBM's Patent Director for 19 years), was placed in the 
public domain by international publication in Nexus Magazine and according to International 
Patent law, thenceforth becomes unpatentable!" Learn more about this unfolding drama from 
Down Under. 


Biodata of Dr Robert Adams 


Doctor of Science (Hon). 

The Ancient Royal Assyrian Order of Merit. 

Founder of the New Zealand Section of the Institute of Electracial and Electronic Engineers Inc., 
New York (1.E.E.E) 29.5.1968 

Elected Chairman of Region 10, N.Z.1.E.E.E. (1969 and 1970). 

Elected Fellow of the New Zealand Electronics Institute 1969. 

Mumber of Auckland Institute and Museum. 

Member of The Scientific and Medical Network, U.K. 

Member of New Zealand Electrical Institute Inc. 

Member of Royal Society of New Zealand. 

1969 - Invented the Adams Switched Reluctance Motor Generator 

1975 - Discoverer of the Impulse method of charging batteries 

1993 - Discovered a procedure to engineer magnetic polarity reversal 

1995 - Invented the Adams Super Power Four Pole Permanent Magnet 

1996 - Invented the Mark 024 Thermo Switched Reluctance Motor which resulted in the 
discovery of anomalous unforseen massive heat energy in addition to electric power generation 


Current and Immediate Past Position ~ Involved in research and development of the Adams 
Super Power Thermo Impulse Salient Pole Open Magnetic Circuit Reluctance Electric 


Motor/Generator which incorporates the development of the science and technology involved in 
the hornessing of aether energy via electromagnetics. 


Other Interests and Research: 


Seismology and alternative medicine, together with Dr Wilhelm Reich's and Dr Ruth Drown's 
biophysics. 


Interests and Concerns 


Surround the imperative requisite that mankind cease and desist confounding the balance of his 
planet's ecology and focus with urgency upon the sources of clean energy which surrounds him 


at all times and is free for the taking. Pollution is now unnecessary, as is the wanton destruction 
of rain forests, waterways and our oceans. Concentration on the pollution of the human body and 
a reversal to natural medicine accompanied by a sane diet might perhaps be the best first step. 


Dr Robert Adams 


Stanislav ADAMENKO 


Proton-21 Fusion 


Proton 21 

Chernovola Street, 48a 
Vishnevoe, 
Kievo-Svyatoshiskyi 08132 
Ukraine 


Phone/Fax +38044-5991046 --- Phone: +38044-5990826 --- Mob.phone: +38063-4256260 
E-mail: edl@proton21.com.ua 


Spoken languages: English, Russian and Ukrainian. 


Downloadable Publications: http://www.proton21.com.ua/articles_en.html 


To a vacuum plimp 


Fig. 1 


Proton-21 Introduction 
Tim Ventura : Proton 21 - The New Fusion 
S. Adamenko: US Patent Application # 20050200256 : Method and Device for Compressin 


a Substance by Impact and Plasma Cathode Thereto 
S. Adamenko, et al.: Technical Physics Letters 27(8): 671-673 (August 2001) --- Vacuum 


Electric Discharge Initiated by Accelerated Nanoparticles 


http://www.proton.21.com.ua 


Proton-21 


Welcome to Electrodynamics Laboratory ''Proton-21" --- the pioneer in a new field of 
nuclear physics and of the new method and installation for laboratory nucleosynthesis. 
Laboratory 


Advancements over the span of the last fifty years in many fields of scientific and technological 
research such as Genetics, Physics, Telecommunications and other fields has outperformed 


progress in the field of Power Generation and Decontamination of Radioactive wastes. Progress 
in the fields of controlled thermonuclear synthesis and radioactive wastes decontamination 
technology also lag in comparison despite investments in research by the developed nations 
exceeding USD 100 billion. 


One key issue that remains unresolved to this date in this particular field of research is the 
development of processes and technology for controlled ignition of self-sustaining nuclear 
reactions. For this, an adequate "initiator" of such controlled nuclear transformations is required; 
one which will result in a sustainable and controlled energy output and the transmutation of 
radioactive atoms into stable ones. 


ElectroDynamics Lab (EDL) was founded in Kiev, Ukraine in 1999 by a group of Ukrainian 
engineers and scientists to address the specific problem of the adequate initiator. EDL's primary 
mission statement was to develop a novel, safe and effective technology for radioactive wastes 
decontamination. Today, privately funded EDL has evolved into a leading edge Research and 
Development center employing in excess of 120 researchers and scientists. The proven results of 
its research and its proprietary process, currently being patented, are able today to address the 
unresolved issue of nuclear wastes transformation. 


EDL's results are revolutionary in their nature and are leading to important commercial and 
industrial breakthrough applications. 


Primary Focus of EDL's Research: 


The primary focus of EDL's research is based on a newly developed and self sustainable process 
which leads, through a controlled stimulation, to the collapse of condensed matter. In this 
collapsed state thus created, the effect of the Coulomb barrier becomes insignificant, and a rapid 
transmutation of elements and isotopes occurs and can be observed. 


Main Research Results: 


The first successful experiment was performed on February 24, 2000 in a specially created and 
proprietary set up. In fact, the 5,000+ successful experiments in controlled nuclei-synthesis 
performed since 1999, using various targets made of light, medium, or heavy elements; have 
allowed the research team at EDL to comprehend and evaluate this unique scientific 
breakthrough. 

The discovered process has been noted for its practical, environmentally friendly and 
extraordinary energy efficient attributes. 


Two major outcomes have emerged from this process: 
First, the creation of an energy output far exceeding the initial impact. 
Second, the creation of an array of unique nuclei-synthesis elements. These new elements were 


tested by leading scientific laboratories in Ukraine, Russia, USA, etc, and their artificial origin 
was confirmed. 


The obtained results confirm the following: 

The technological process created and validated by EDL is a unique and a pioneer experimental 
technology. It achieves record-breaking conditions for multiparticle nuclear fusion-fission 
reactions in condensed matter. 

The laboratory installation developed by EDL has achieved high reproducibility results in 
reaching appropriate conditions in a compressed format necessary for the ignition of the 
collective multiparticle fusion-fission reactions. 

The new elements resulting from the nuclceosynthesis created by the EDL process are free of ?-, 
?-, 2-, -active isotopes. The radiation intensity of the products never exceeds the background 


intensity. 


Elements marked with radioactive isotopes had their activity reduced due to full nuclear rebirth 
of a portion of the target element after the high energy impact. 


The presence of long living isotopes in super heavy elements, on the border and beyond the 
Periodic Table, was revealed by the nuclear transmutation. These were synthesized in quantities 
many times exceeding those principally gained by classic methods at much reduced energy costs. 


Objectives: 


EDL's immediate objective is to finalize the pilot project of a new industrial prototype hundred 
times exceeding the performance of the existing laboratory setup. 


EDL intends to continue and expand its research work in new fields of nuclear physics: including 
a) laboratory astrophysics, b) physics of collective synergetic interactions of previously unknown 


mechanisms, and c) energy creation and transformation processes. 


EDL intends to develop a series of unique, radiation safe, and environmentally appropriate, 
industrial technologies to be used in commercial applications. 


http://www.americanantigravity.com/articles/587/1/Proton-21---The-New- 
Fusion/Pagel.html 


Proton 21 - The New Fusion 
by Tim Ventura 
( 09/12/2006 ) 


Stanislav Adamenko on Emerging Fusion Research 


By subjecting a copper electrode to a gigawatt pulse of energy, Dr. Stanislav Adamenko believes 
that he's found a new form of fusion that occurs inside a millimeter sized plasma that forms in 
the electrode. Has Adamenko finally cracked the code for solid-state fusion, and what potential 
for future energy does it hold? He joins us for the inside story on Proton 21's research in creating 
"The New Fusion"... 


"Simply put, we're dealing with physical processes that exhibit a strongly nonlinear dependence. 
A good example to consider is the amount of the excess energy released in a LENR reaction 
versus the amount of the active substance involved in the experiment-- this is something that 
we've examined extensively in our own experimental research. 


This nonlinear dependence explains why the majority of well-known LENR experiments 
demonstrate such extremely small yields in terms of energy production & nucleosynthesis, as 
well as why the results are so difficult to replicate or even accurately identify when they occur. 


I'm sure that in the next five to ten years, collective & coherent nuclear reactions will become the 
focus of major investment in the field of nuclear-energy research, and it will lead to the 
beginning of a large-scale transition to a new, environmentally-friendly means of producing 
energy based on collective natural nuclear transformations." - Dr. Stanislav Adamenko 


http://www.americanantigravity.com/documents/Proton-21-Interview.pdf 


United States Patent Application 20050200256 
Adamenko, Stanislav Vasilyevich 
( September 15, 2005 ) 


Method and Device for Compressing a Substance by Impact and Plasma 
Cathode Thereto 


Abstract --- A method of compressing a substance by impact in axisymmetric relativistic 
vacuum diodes (RVD) having a plasma cathode and an anode-enhancer including: producing an 
axisymmetric target of a condensed substance, which functions at least as a part of the anode- 
enhancer; axially placing said electrodes; and pulse discharge of a power source via the RVD. To 
compress a substantial portion of the target substance to a superdense state, a plasma cathode is 
used in the form of a current-conducting rod comprising a dielectric end element having the 
perimeter of the rear end embracing the perimeter of the rod in the plane perpendicular to the 
axis of symmetry with a continuous gap, and the area of the emitting surface being greater than 
the maximum cross-section area of the anode-enhancer; the anode-enhancer is placed towards 
the plasma cathode so that the center of curvature of the working surface of the anode enhancer 
is located inside the focal space of the collectively self focussing electron beam; and the anode- 
enhancer is acted upon by an electron beam with an electron energy not smaller than 0.2 MeV, 
current density not smaller than 106 A/cm2 and duration not greater than 100 ns. 


Correspondence Name and Address: 
Abelman Frayne & Schwab : 150 East 42nd Street , New York NY 10017 US 


U.S. Current Class: 313/238; U.S. Class at Publication: 313/238 ; Intern'] Class: HO1J 001/00 
Description 

FIELD OF INVENTION 

[0001] This invention relates: 


[0002] to a method for impact compression of a condensed (liquid or, preferably, solid) 
substance to a superdense state in which pycnonuclear processes and inertial confinement fusion 
(ICF hereafter) may proceed, and 


[0003] to a structure of devices based on relativistic vacuum diodes (RVD hereafter) including 
plasma cathodes, designed for carrying out the said method. 


[0004] This technology is intended practically for transmutation of atomic nuclei of certain 
chemical elements into nuclei of other chemical elements with the purpose of: 


[0005] Experimentally obtaining preferably stable isotopes of chemical elements including 
synthesis of stable transuranides; 


[0006] Reprocessing radioactive waste containing long-lived isotopes into materials containing 
short-lived isotopes and/or stable isotopes, which is particularly important in decontamination of 
used gamma-ray sources, e.g., based on radioactive isotopes of cobalt widely used in industry 
and medicine. 


[0007] In future, this method may be useful for obtaining energy by the ICF with utilization of 
preferably solid targets. 


[0008] For the purpose of this description, the following terms as employed herein and in the 
appended claims refer to the following concepts: 


[0009] "target" is a once used for impact compression dose of at least one arbitrary isotope of at 
least one chemical element, being a raw material for obtaining products of nuclear 
transformations and, optionally, a primary energy carrier for energy producing; 


[0010] "impact compression" is an isoentropic impact action of a self-focusing converging 
density wave on at least a part of a target; 


[0011] "superdense state" is such a state of at least a part of the target after it has been 
compressed by impact, at which state a substantial portion of the target substance transforms into 
electron-nuclear and electron-nucleonic plasma; 


[0012] "pycnonuclear process" is such a recombinational interaction (‘cold in particular) 
between components of electron-nuclear and electron-nucleonic plasma of the target substance 
compressed to a superdense state causing at least the target isotopic composition change; 


[0013] "plasma cathode" is such a consumable axisymmetric part of the RVD negative electrode 
which is able (in the beginning of the discharge pulse) to generate plasma shell (of the material 
of the near-surface layer) with the near zero electron work function; 


[0014] "anode-enhancer" is such once used replaceable axisymmetric part of the RVD anode 
which may be completely produced of preferably conductive (in the main) material and used as a 
target itself in the simplest demonstration experiments, or has the shape of at least a single-layer 
shell of a hard strong material inside of which a selected target is fixed also axisymmetrically 
providing the acoustic contact, when such anode-enchancer is used for industrial needs; 


[0015] "focal space" is such a volume in the RVD vacuum chamber which spatially confines a 
certain length of the common geometric symmetry axis of the RVD electrodes and in which (in 
the absence of obstacles and under pre-set values of the area of the emitting surface of the 
plasma cathode, energy of electrons and current density) a pinch of electron beam is possible due 
to collective self-focussing of relativistic electrons. 


BACKGROUND ART 


[0016] It is well known theoretically (see, e.g., U.S. Pat. No. 4,401,618) that in order to carry out 
a controlled nuclear fusion, it is necessary and sufficient: 


[0017] First, to make a target of a microscopic size, the mass of which is usually of several 
micrograms to several milligrams, 


[0018] Second, to fix the formed target in a space, 


[0019] Third, to transfer a target substance into a superdense state by as uniform as possible 
impact compression of the target, 


[0020] Fourth, to hold the substance of the target in such state the time enough for transmutation 
and/or nuclear fusion of atoms, which can be accompanied by energy release or absorption. 


[0021] Worth to be mentioned that said limitations of the target mass are important mainly for 
the ICF because 1 mg of deuterium or a mixture of deuterium and tritium has an energy 
equivalent of about 20-30 kg of trinitrotoluene. 


[0022] Also theoretically obvious is the fact that transmutation and/or nuclear fusion occur 
actually simultaneously with the attainment of a superdense state. Therefore, the efforts of 
researchers in the field of nuclear physics have been directed to the creation of most efficient 
methods and means for impact compression of substances so far. 


[0023] And, finally, it is also theoretically clear that: 


[0024] such a compression is possible only under the conditions of generating a high-power 
mechanical impulse of the duration order of several tens of nanoseconds and focussing this 
impulse onto a substantial area (up to the whole) of the surface of a target located in a securely 
isolated from the environment volume, 


[0025] means for space-time compression of an energy flux are required for that purpose, such as 
primary energy source, at least one energy storage, at least one converter for transforming the 
accumulated energy into a mechanical impact impulse, and a mechanical striker for essentially 
isoentropic transfer of this impulse onto the target, 


[0026] the problem of a sufficient set of such means and interactions between them can be solved 
in different ways depending on the purposes of the experiments with the impact compression of a 
substance provided that (when connected to an industrial power network) the first but not the 
only energy storage is usually a device based on a LC-circuit (see, e.g., collected articles: Energy 
Storage, Compression and Switching, edited by W. H. Bostick, V. Nardy and O. S. F. Zucker. 
Plenum Press, New York and London). 


[0027] For years, efforts to realize said theoretical assumptions in practice had been directed 
only to the ICF the industrial mastering of which seemed to be sufficient for the humanity to 
move to "energy paradise". 


[0028] For this reason, only gaseous deuterium or deuterium and tritium were used as an active 
substance from the very beginning, and targets were produced in the shape of tight empty 
spheres filled with microscopic (about 0,1 mg) portions of said hydrogen isotopes. Then, the 
beams of laser drivers were pointed at each such target uniformly and synchronously from many 
sides. 


[0029] Heating of the shell caused an ablation (partial evaporation) of its outer portion. The 
expansion of the evaporated material was giving rise to reactive forces which caused implosion, 
i.e. uniform compression of the inner portion of the shell and active substance of the target in the 
direction to the sphere center (see, e.g., (1) U.S. Pat. No. 4,401,618; (2) J. Lindl, Phys. of 
Plasmas, 1995; (3) K. Mima et al., Fusion Energy, 1996. IAEA, Vienna, V. 3, p. 13, 1996). 


[0030] This ICF scheme seemed to be irreproachable. Actually, the duration of laser radiation 
pulses can be brought to about 1 ns. This could ensure efficient time compression of an energy 
flux, and a sharp decrease in the target surface area could be a prerequisite for the space 
compression of said flux as well. 


[0031] Unfortunately, the efficiency of lasers does not exceed 5%, that from very beginning 
made doubtable the effectiveness of the laser driver, taking into account Lawson criterion (J. D. 
Lawson, Proc. Phys. Soc., B.70, 1957). Further, the synchronization of lasers switching requires 
a sophisticated automatic control system. And, finally, the ablation is accompanied with 
significant losses in energy for heating the shell and target as a whole. Thus, nobody has brought 
so far the gaseous substance of the target to the superdense state and has got a positive yield of 
energy that could exceed the energy consumption for ICF initiation. 


[0032] Known are the efforts to create the pressure and temperature sufficient to ignite fusion 
reactions by means of an acoustic driver, which must to induce cavitation in condensed, liquid in 
particular, targets (U.S. Pat. Nos. 4,333,796; 5,858,104 and 5,659,173). Particularly, 
International Publication WO 01/39197 describes: 


[0033] (1) a cavitation fusion reactor comprising: 
[0034] at least one source of mechanical supersonic oscillations, 


[0035] preferably a plurality of sound conductors capable of transmitting these oscillations into 
the confined body of a target in a resonance mode with an increase in the energy flux density per 
unit of area, 


[0036] means for heat removal in the form of a suitable heat exchanger; 
[0037] (2) such method of use of the described reactor, which includes: 


[0038] producing targets poorly conducting sound by pressing a fuel material required for 
nuclear fusion, preferably titanium deuteride, or lithium deuteride, or gadolinium dideuteride, 
etc., into a solid sound conducting matrix from a refractory metal (e.g. titanium, tungsten, 
gadolinium, osmium or molybdenum), introducing at least one such matrix with at least one such 
target into acoustic contact with at least one sound conductor connected to the source of 
mechanical supersonic oscillations, 


[0039] acting upon such matrix by a train of supersonic impulses in a resonance mode, which 
acting causes mechanical-and-chemical destruction of deuterides and fluidization of targets due 
to the conversion of kinetic energy of the mechanical oscillations into the heat and essentially 
simultaneously induces cavitation in the “liquid” targets due to ‘evaporation’ of deuterium from 
the targets, i.e. appearance of vapor bubbles and their collapse under the pressure of the host 
material, and 


[0040] terminating the process after nuclear fusion reactions with energy release inside the 
targets are completed. 


[0041] Use of solid (in the initial state) targets and supersonic mechanical impulses for their 
impact compression seems to be rather attractive. Unfortunately, like lasers, the sources of 
ultrasound have insignificant efficiency. Moreover, unlike lasers, these sources yield rather small 
density of power in the impulse, which makes it necessary to put the system “ultrasound source-- 
deuteride target’ in the resonance mode. However, even in this mode, the major portion of 
energy is spent for heating targets and dissipates. Therefore, impact compression of the 
substance to a superdense state was not achieved even in case of prolonged pumping of energy 
into the target. 


[0042] Accordingly, the problem of creation of feasible methods and means for impact 
compression of the substance to a superdense state remains urgent. 


[0043] Long-range approach to its solution is based on use of RVD known since the beginning of 
the 20.sup.th century (see, e.g., (1) C. D. Child, Phys. Rev., V. 32, p. 492, 1911; (2)1. Langmuir, 
Phys. Rev., V. 2, p. 450, 1913). 


[0044] Each RVD comprises a vacuum chamber inside of which a cathode and an anode are 
fixed, said cathode and anode are connected to an electric charge storage via a pulse discharger. 
With a sufficiently great charge and a short duration of a discharge pulse, such diodes are 
capable of providing an explosive electron emission from the surface of the cathode and 
acceleration of electrons to relativistic velocity with the efficiency of more than 90%. 


[0045] Exactly in this function of generators and accelerators of powerful electron beams, the 
relativistic vacuum diodes had been the object of attention of physicists during the whole 
20.sup.th century, and numerous enhancements to the design of such diodes as the whole and 
particularly cathodes for them were intended for the space-time compression of energy in the 
electron beams and shaping these beams to required spatial form. 


[0046] An effort in creation of a method for compressing a substance by impact in the RVD for 
ICF is known from U.S. Pat. No. 3,892,970. This method includes: 


[0047] First, producing a target in the shape of a symmetric pellet of a condensed (preferably 
solid) substance from a frozen thermonuclear fuel (i.e. deuterium or a mixture of deuterium and 
tritium), 


[0048] Second, placing the target between the RVD electrodes, in other words, into the volume, 
into which the output of means for anode plasma generation is opened, and 


[0049] Third, practically synchronous injection an anode plasma and compression of the target 
with impulse (at 10 ns) annular impact by means of short-circuit of a powerful current (the order 
of 100 TW and the energy of 1 MJ) via the anode plasma. 


[0050] However, such method does not provide the compression of the target substance to a 
superdense state and holding it in such state long enough for nuclear fusion with energy release 
because the size of the target is obviously smaller than the path length of the electrons with the 
energy of about 1.5 MeV. That is why the kinetic energy of electrons practically immediately 
converts into thermal energy in the whole body of the target causing a spatial thermal explosion 
of the nuclear fuel. Further, it is extremely difficult in the known method to synchronize hitting 
of the freely flying target into the center of an annular RVD cathode with the discharge of the 
source of energy and producing a flat plasma anode. Accordingly, focussing of the electron 
current on the target can be achieved only occasionally despite of adjusting the discharge voltage 
and the anode plasma density. 


[0051] An RVD based device for impact compression of a substance, known from the same 
patent, comprises a spherical vacuum chamber fitted with a heat exchanger and provided with a 
channel for targets feeding, two annular cathodes located symmetrically with respect to the 
central plane of the vacuum chamber, additional plasma injecting device located between the 
cathodes and forming a flat plasma anode directly prior to the discharge of the supplying circuit. 


[0052] And finally, the known from the same patent cathode has a current carrying part and a 
focussing tip made in the shape of a ring with a sharp edge for increasing an electric field 
gradient thereon. The edge of such cathode is covered with its own layer of plasma during a 
discharge. 


[0053] It is actually impossible to transfer a tangible portion of energy of the annular electron 
beam to the target in such RVD, because the beam is already on the pinch threshold at the very 
moment of its formation and is unstable (especially in combination with such plasma anode, 
which parameters change essentially both during each pulse and from one pulse to another). 


[0054] Therefore, it is desirable that the anode should be made from solid substance and either 
itself functions as a target or incorporates a target, and that the pinch should be prevented in the 
gap between the electrodes and self-focussing of the electron beam be achieved on the anode 
surface simultaneously in the process of the discharge. 


[0055] It is astonishing, that, according to the available data, main attention in development of 
such means was paid only to shaping the RVD cathode emitters while using essentially flat 
anodes. A striking example of such approach can be a RVD based pulse source of electrons that 
comprises a plasma cathode having a shaped plate of a dielectric material and a conductive cover 
of precisely the same shape for a portion of the surface of said plate (SU 1545826 A1). Under a 
pulse discharge, such a composite cathode can generate an electron beam, which is not subject to 
the pinch and has the shape that corresponds to the shape of the dielectric plate. 


[0056] However, such as much as possible uniform compression of the target, which is necessary 
for the ICF and pycnonuclear processes, is unachievable by shaping the electron beam only. 
Therefore, the described RVD and its analogues can not be feasibly applied in the processes of 
impact compression of a substance up to a superdense state. 


[0057] Problems in suppressing the pinch in the gap between the electrodes and in providing the 
self-focussing of electron beams on the target surface made many physicists so pessimistic that 
they came to a conclusion of principal inapplicability of RVD's as drivers for transmutation 
processes and ICF (see, e.g., (1) James J. Duderstadt, Gregory Moses, Inertial Confinement 
Fusion. John Wiley and Sons, New York, 1982. (2) E. P. Velikhov, S. V. Putvinsky. Fusion 
Power. Its Status and Role in the Long-Term Prospects. In 4.2.2. Drivers for Inertial Controlled 
Fusion/http://relcom.website.ru/wfs-moscow. etc). 


[0058] Nevertheless, the research in this direction continued. 


[0059] Thus, the nearest to the invention, as for the technical essence, method and means that are 
in principle applicable for impact compression of a substance were disclosed at International 
Conference dedicated to particle accelerators (S. Adamenko, E. Bulyak et al. Effect of Auto- 
focusing of the Electron Beam in the Relativistic Vacuum Diode. In: Proceedings of the 1999 
Particle Accelerator Conference, New York, 1999) and in a later article (V. I. Vysotski, S. V. 
Adamenko et al. Creating and Using of Superdense Micro-beams of Relativistic Electrons. 
Nuclear Instruments and Methods in Physics Research A 455, 2000, pp. 123-127). 


[0060] Method of impact compression of a substance, which can be easily perceived by those 
skilled in the art from the above-mentioned sources of information, includes: 


[0061] producing a target in the shape of such an axisymmetric part from a condensed substance 
that is at least a part of a RVD anode (namely, in the shape of a hemispheric tip of a needle-like 
anode-enhancer having a diameter of the order of several micrometers), 


[0062] placing the target in the RVD fitted also with an axisymmetric plasma cathode, which is 
located practically on the same geometric axis with said anode-enhancer and is spaced by several 
millimeters therefrom, and 


[0063] pulse discharge of the power source via the RVD in the self-focussing mode of an 
electron beam on the surface of the anode-enhancer. 


[0064] Device using the described method for impact compression of a substance was made on 
the basis of a RVD. It comprises: 


[0065] a strong gas-tight housing a part of which is made of a current-conducting material 
shaped in axial symmetry to confine a vacuum chamber, and 


[0066] an axisymmetric plasma cathode and an axisymmetric anode-enhancer fixed in said 
chamber practically on the same geometric axis of which at least plasma cathode is connected to 
a pulsed high-voltage power source. 


[0067] The cathode was made in accordance with a classical scheme: *current-conducting 
(usually metallic) rod converging in the direction to the anode ended with dielectric element’, the 
perimeter and the area of the operative end of the latter element being no greater than the 
respective perimeter and the cross section of said rod (Mesyats G. A. Cathode Phenomena in a 
Vacuum Discharge: The Breakdown, the Spark and the Arc. Nauka Publishers, Moscow, 2000, 
p. 60). 


[0068] Shaping the both electrodes in the specific geometric forms allowed the pinch to be 
suppressed in the RVD gap, and to sharpen the electron beam to provide it's self-focussing on a 
small portion of the surface of the anode-enhancer. 


[0069] However, such essentially point action on the anode-enhancer is suitable only for 
demonstration of the RVD applicability for impact compression of a substance, but it cannot 
provide the compression of a substantial portion of the target body to a superdense state at each 
pulse discharge. 


BRIEF DESCRIPTION OF THE INVENTION 


[0070] Therefore, the invention is based on the problem: 


[0071] First, by way of changing the conditions of performing the steps, to create such a method 
for impact compression of an essential portion of the target substance to a superdense state that 
could be fulfilled at each pulsed RVD discharge, 


[0072] Second, by way of changing the shapes and relative positions of electrodes in RVD, to 
create such a device for compressing a substance by impact, which would ensure effective 
application of the method, and 


[0073] Third, by way of changing the shapes and dimension ratios of conductive and dielectric 
parts, to create such an axisymmetric plasma cathode which would provide the most economic 
effective application of the method. 


[0074] The first aspect of the problem is solved so that in the method of compressing a substance 
by impact using a RVD having an axisymmetric vacuum chamber with current-conducting walls, 
an axisymmetric plasma cathode and an axisymmetric anode-enhancer, including: 


[0075] producing a target in the shape of an axisymmetric part of a condensed substance that 
functions as at least a part of the anode-enhancer, 


[0076] placing the anode-enhancer into the RVD chamber with a gap towards the plasma cathode 
practically on the same geometric axis therewith, and 


[0077] pulse discharge of the power source via the RVD in the electron beam self-focussing 
mode on the surface of the anode-enhancer, according to the invention 


[0078] the axisymmetric plasma cathode is used in the form of a current-conducting rod 
comprising a dielectric end element having the perimeter of the rear end embracing the perimeter 
of said rod at least in the plane perpendicular to the axis of symmetry of the cathode with a 
continuous gap, and the area of the emitting surface being greater than the maximum cross- 
section area of the anode-enhancer, 


[0079] the anode-enhancer is placed with such a gap towards the plasma cathode that the center 
of curvature of the working surface of the anode-enhancer is located inside the focal space of the 
collectively self-focussing electron beam, and 


[0080] the anode-enhancer is acted upon by an electron beam having the electron energy not less 
than 0.2 MeV, current density not less than 10.sup.6 A/cm.sup.2 and duration not greater than 
100 ns. 


[0081] The results of application of this method happen to be quite unexpected even for the 
inventor who had been striving for them more than 10 years. Thus, using the simplest 
monometallic targets of highly pure copper, tantalum and other materials enabled to demonstrate 
experimentally the following: 


[0082] after being compressed by impact, a tangible portion of each target mass flew apart and 
precipitated as aggregates of transmutation products on the walls of the RVD vacuum chamber 
and/or on a shield mentioned below; 


[0083] some aggregates were rather homogeneous as for their elemental composition; 


[0084] in the aggregates were certainly detected not only stable isotopes of known chemical 
elements which had not been present in the substance of the targets as admixtures but also 
relatively stable isotopes of unknown now and not yet identified transuranides; 


[0085] isotopic composition of the products of transmutation of the target substance essentially 
differed from the reference data on the isotopic composition of the same elements in the Earth's 
crust, 


[0086] the attempts to detect positive yield of thermal energy from the zone of transmutation 
failed up to now. 


[0087] The above distinguishes the transmutation according to the invention in essence from the 
traditional transmutation attained by bombardment of solid targets (e.g., made from the same 
copper or molybdenum) by ions (deuterons as a rule) produced from sources with magnetically 
confined anode plasma and run in complicated and dangerous in operation pulse accelerators to 
obtain power fluxes of the order of 1 kW at the ion energy of more than 5 MeV (see, e.g., U.S. 
Pat. No. 5,848,110). In fact, only known in advance mainly radioactive isotopes of known in 
advance chemical elements, e.g., Zn.sup.65, Mo.sup.99, Isup.123, O.sup.15, etc. can be 
produced in such processes, whereas the method according to the invention is applicable at least 
for fusion of transuranides in quantities sufficient for chemical study. 


[0088] Mentioned above and described in detail below results of carrying out the method 
according to the invention allow to suppose that the electron beam is collectively self-focussing 
on a essential portion of the surface of the anode-enhancer and excite in its near-surface layer a 
mechanical soliton-like density impulse converging to the symmetry axis of the target. This 
impulse transmits in the isoentropic manner the energy received from the electron beam to a 
portion of the target substance near its symmetry axis. The leading edge of said impulse tends to 
a spherical form. Therefore, as the soliton-like impulse reduces to a certain small volume with 
the center on the target symmetry axis, its leading edge becomes steeper, and the density of 
energy therein increases to a magnitude sufficient for the substance to reach a superdense state 
enough for pycnonuclear processes to proceed. That is the reason why the simplest (and, what is 
very important, practically safe in operation) RVD type electron accelerator with a minimum 
power consumption provides (as will be shown in detail below) the transmutation nuclear 
reactions with the yield of a wide spectrum of isotopes. 


[0089] The first additional feature consists in that used in the relativistic vacuum diode plasma 
cathode has a pointed current-conducting rod, the dielectric end element of this cathode is 
provided with an opening for setting on said rod, and the setting part of said rod together with the 
pointed end is located inside the opening. This allows to control at least partially the gap between 


the RVD electrodes and to stabilize the plasma cathode operation, that is especially important for 
experimental optimization of the impact compression process. 


[0090] The second additional feature consists in that the target is formed in the shape of an insert 
into the central part of the RVD anode-enhancer, the diameter of said insert is chosen in the 
range of 0.05 to 0.2 of the maximum cross-sectional dimension of the anode-enhancer. This 
allows to use any material as an object of compression to a superdense state irrespective of its 
electric conductivity and its usage both in a solid and a liquid state. Naturally, a liquid should be 
encapsulated either directly in the solid shell of the anode-enhancer or in an individual shell, 
which, after closure, must be inserted with the maximal acoustic transparency into the anode- 
enhancer. 


[0091] The third additional feature consists in that at least that part of the anode-enhancer, which 
is directed to the plasma cathode, is spheroidally formed prior to mounting in the RVD. This 
allows the mechanical soliton-like impulse of density to be concentrated in a microscopically 
small volume and, as a result of this concentration, to provide the impact compression of an each 
target substance up to a superdense state with a yield of 10.sup.17 to 10.sup.18 atoms of 
transmuted products even with the minimum (the order of 300-1000 J) energy consumption for a 
single “shot”. 


[0092] The fourth additional feature consists in that the target is formed in the shape of a 
spheroidal body tightly fixed inside the anode-enhancer in such a way that the centers of the 
inner and outer spheroids practically coincide. This allows to increase essentially the yield of a 
transmuted material. 


[0093] The fifth additional feature consists in that the anode-enhancer is acted upon by an 
electron beam having the electron energy up to 1.5 MeV, current density not greater than 
10.sup.8 A/cm.sup.2 and duration not greater than 50 ns. These parameters are sufficient for 
pycnonuclear processes to proceed in targets consisting of the most stable atoms of chemical 
elements from the “middle part’ of the periodic table. 


[0094] The sixth additional feature consists in that the current density of the electron beam is not 
more than 10.sup.7 A/cm.sup.2, which is sufficient for effective impact compression of the 
majority of condensed target materials. 


[0095] The seventh additional feature consists in that the residual pressure in the RVD vacuum 
chamber is maintained at the level not greater than 0.1 Pa, which is quite sufficient to prevent a 
gas discharge between the RVD electrodes. 


[0096] The second aspect of the problem is solved in that in a device for impact compression of a 
substance, which is based on RVD and is comprised of: 


[0097] a strong gas-tight housing a part of which is made of a current-conducting material 
shaped in axial symmetry to confine a vacuum chamber, and 


[0098] an axisymmetric plasma cathode and an axisymmetric anode-enhancer mounted with a 
gap in the vacuum chamber practically on the same geometric axis of which at least the cathode 
is connected to a pulse high-voltage power source, according to the invention 


[0099] the plasma cathode is made in the form of a current-conducting rod comprising a 
dielectric end element having the perimeter of the rear end embracing the perimeter of said rod at 
least in the plane perpendicular to the axis of symmetry of the cathode with a continuous gap, 
and the area of the emitting surface being greater than the maximum cross-section area of the 
anode-enhancer, 


[0100] at least one of the electrodes is provided with a means for adjusting the gap between the 
electrodes, and 


[0101] the distance from the common geometric axis of said plasma cathode and anode-enhancer 
to the inner side of the current-conducting wall of the vacuum chamber is greater than 
50d.sub.max, where d.sub.max is a maximum cross-sectional dimension of the anode-enhancer. 


[0102] The RVD having the combination of the mentioned features is useful at least for 
transmutation of nuclei of certain chemical elements into nuclei of other chemical elements as it 
was disclosed above in the commentaries to the subject matter of the method according to the 
invention. 


[0103] The first additional feature consists in that the current-conducting rod of the plasma 
cathode is pointed and the dielectric end element is provided with an opening for setting on said 
rod the setting part of which is located together with the pointed end inside the said opening. 
Such design makes it possible to stabilize the plasma cathode operation and at least partially to 
adjust the gap between the electrodes in the RVD by shifting the dielectric end element with 
respect to the current-conducting rod. 


[0104] The second additional feature consists in that the anode-enhancer has a circular shape in 
the cross section and is completely produced from a current-conducting in its main mass material 
to be transmuted. This allows to demonstrate the effect of transmutation on the simplest 
specimens of pure metals and metal alloys and to product transuranides in particular. 


[0105] The third additional feature consists in that the anode-enhancer is made composite and 
comprises at least a one-layer solid shell and an inserted target tightly embraced by this shell, 
said target being in the shape of a body of revolution and made of an arbitrary condensed 
material with a diameter in the range of (0.05-0.2).multidot.d.sub.max, where d.sub.max is a 
maximum cross-sectional dimension of the anode-enhancer. This allows to carry out the impact 
compression of a substance not only with the purpose of transmutation of atomic nuclei but also 
with the purpose of producing energy in the volume where pycnonuclear processes proceed with 
substantial (at least by an order) overshooting the Lawson criterion. 


[0106] The fourth additional feature consists in that at least one shield preferably of current- 
conducting material is mounted in the tail part of the anode-enhancer. It can capture a portion of 
products of pycnonuclear processes produced as a result of the impact compression of the main 


target to a superdense state and function as an additional target for nuclear interaction at the 
scattering of transmuted particles of the anode-enhancer. 


[0107] The fifth additional feature consists in that said shield is a thin-wall body of revolution 
with the diameter not less than 5d.sub.max which is spaced from the nearest to the plasma 
cathode end of said anode-enhancer by the distance up to 20d.sub.max, where d.sub.max is a 
maximum cross-sectional dimension of the anode-enhancer. Such shield promotes self-focussing 
of the electron beam on the major portion of the anode-enhancer surface and captures a tangible 
portion of products of pycnonuclear processes. 


[0108] The sixth additional feature consists in that said thin-wall body of revolution has a flat or 
concave surface at the side of the anode-enhancer. This significantly retards precipitation of the 
pycnonuclear processes products on the vacuum chamber walls. 


[0109] The third auxiliary aspect of the problem is solved in that in the axisymmetric plasma 
cathode having a current-conductive rod for connection to a pulsed high-voltage power source 
and a dielectric end element according to the invention the perimeter of the rear end of the 
dielectric element embraces the perimeter of said rod with a continuous gap at least in the plane 
perpendicular to the axis of symmetry of the cathode. 


[0110] In case of a breakdown along the surface, the dielectric end element of such cathode is 
practically instantly covers with plasma. The electron work function in such plasma is close to 
zero. Therefore, the current in the RVD electrode intermediate gap and, respectively, the total 
electron energy in the electron beam practically coincide with physically permissible maximum 
values of these parameters. That is why the plasma cathode of the invention is especially useful 
in RVD based devices for impact compression of a substance. 


[0111] The first additional feature consists in that the current-conducting rod of the plasma 
cathode is pointed and the dielectric end element is provided with an opening for setting on said 
rod the setting part of which is located together with the pointed end inside the said opening. As 
mentioned above, this makes it possible to use the plasma cathode at least as one of means for 
adjusting the gap between the RVD electrodes. 


[0112] The second additional feature consists in that the dielectric end element has a blind 
opening, which is more preferable in adjusting the gap between the RVD electrodes. 


[0113] The third additional feature consists in that the dielectric end element has a through 
opening, that is more preferable for controlling the formation of a plasma cloud and, 
respectively, stabilizing of the RVD operation at the moment of breakdown. 


[0114] The fourth additional feature consists in that the dielectric end element is made of a 
material selected from the group consisting of carbon-chain polymers with single carbon-to- 
carbon bonds, paper-base laminate or textolite type composite materials with organic binders, 
ebony wood, natural or synthetic mica, pure oxides of metals belonging to III-VII groups of the 
periodic table, inorganic glass, sitall, ceramic dielectrics and basalt-fiber felt. 


[0115] This list of preferable materials allows selection of dielectrics taking into account various 
requirements. For example, said organic materials and basalt-fiber felt are useful in terms of 
convenience in producing dielectric end elements and handling them while adjusting the gap 
between the RVD electrodes, and the rest of the mentioned inorganic materials are useful in 
terms of wear resistance and minimum effect upon the residual pressure in the RVD vacuum 
chamber after each next “shot. 


[0116] The fifth additional feature consists in that the dielectric end element has a developed 
surface to facilitate formation of a plasma cloud in case of a breakdown. 


[0117] The sixth additional feature consists in that the minimum cross-sectional dimension of 
said dielectric element is C.sub.de min=(5-10).multidot.C.sub.cr max, and the length of said 
element is I.sub.de=(10-20).multidot.C.sub.cr max, where C.sub.cr max is a maximum cross- 
sectional dimension of the current-conducting rod. Such relative dimensions of parts of the 
plasma cathode completely exclude the pinch in the RVD electrode intermediate gap and ensure 
the electron beam self-focussing on a substantial part of the anode-enhancer. 


[0118] It will be understood that: 


[0119] In selection of specific embodiments of the invention, arbitrary combinations of said 
additional features with the primary inventive concept are possible, 


[0120] This inventive concept can be supplemented and/or specified within the scope defined by 
the claims using general knowledge of those skilled in the art, 


[0121] The preferable embodiments of the invention disclosed below are in no way intended to 
limit the scope of the invention. 


BRIEF DESCRIPTION OF THE DRAWINGS 
[0122] The essence of the invention will now be explained (in examples of nuclei transmutation 
in pycnonuclear processes) by detailed description of the device and method for compressing a 


substance by impact with reference to the accompanying drawings, in which: 


[0123] FIG. 1 is a structural layout diagram of electrodes in the RVD, the adjustable geometric 
parameters being pointed out; 
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Fig. 1 


[0124] FIG. 2 is a block diagram of a pulsed high-voltage power source; 
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[0125] FIG. 3 is a preferable structure of an axisymmetric plasma cathode (a section along the 
symmetry axis); 
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Fig. 3 


[0126] FIG. 4 is a view of the rear end of the axisymmetric plasma cathode taken along the 
plane IV-IV (with a cross section of the current-conducting rod); 


Fig. 4 


[0127] FIG. 5 is an integral axisymmetric anode-enhancer used directly as a target for 


demonstration of impact compression of a substance to a superdense state (a section along the 
symmetry axis); 


Fig. 5 


[0128] FIG. 6 is a hollow-body axisymmetric anode-enhancer with an inserted spherical target 
designed, e.g., for at least partial transmutation of long-lived radioactive isotopes of selected 
chemical elements into stable isotopes of as a rule other chemical elements (a section along the 


symmetry axis); 
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Fig. 6 


[0129] FIG. 7 is a graphic charts of voltage and current change in the RVD discharge pulse; 
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[0130] FIG. 8 is a diagram of absolute (by weight %) distribution of chemical elements 
according to the mass of atomic nuclei in products of transmutation of chemically pure copper; 


[0131] FIG. 9 is a diagram of relative distribution of the same chemical elements according to 
the mass of atomic nuclei in products of transmutation of chemically pure copper; 


Fig. 9 


[0132] FIG. 10 is a diagram of absolute (by weight %) distribution of chemical elements 
according to the mass of atomic nuclei in products of transmutation of chemically pure tantalum; 
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[0133] FIG. 11 is a diagram of relative distribution of the same chemical elements according to 
the mass of atomic nuclei in products of transmutation of chemically pure tantalum; 
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Fig. 11 


[0134] FIG. 12 is a diagram of absolute (by weight %) distribution of chemical elements 
according to the mass of atomic nuclei in products of transmutation of chemically pure lead; 
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Fig. 12 


[0135] FIG. 13 is a diagram of relative distribution of the same chemical elements according to 
the mass of atomic nuclei in products of transmutation of chemically pure lead; 
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[0136] FIG. 14 is a reference mass spectrum of isotopes of nickel obtained by a study of samples 
of natural nickel that coincides with the natural abundance of such isotopes in the Earth's crust; 
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[0137] FIG. 15 is a mass spectrum of relative distribution of isotopes of nickel in one of 
aggregates on a copper shield obtained in the result of pycnonuclear processes in an integral 
copper target (specimen No. 1); 


[0138] FIG. 16 is the same mass spectrum as in FIG. 15 obtained in a study of another aggregate 
of atoms of nickel on the same shield; 


[0139] FIG. 17 is a microphotography of a product of impact compression of a substance to a 
superdense state in the form of an iron hemisphere with a spherical cavity driven into a copper 
shield and partially etched by an ion beam. 


Fig. 17 


BEST MODE FOR CARRYING OUT THE INVENTION 


[0140] The device according to the invention (FIG. 1) is made on the basis of a RVD. The 
essential parts thereof are: 


[0141] a strong gas-tight housing 1 which is made partly from a current-conducting material (for 
example, copper or stainless steel) shaped axisymmetrically to confine a vacuum chamber 


closed, in the operation condition, with a dielectric end cover 2 and connected when required via 
at least one pipe (not shown) to a vacuum pump; 


[0142] a non-consumable axisymmetric current-conducting rod 3 preferably circular in the cross 
section and preferably tapered in the longitudinal section, rigidly and tightly fixed in the cover 2 
and intended for connection of RVD to a pulsed high-voltage power source described below; 


[0143] a replaceable (as worn out) axisymmetric plasma cathode comprising: 
[0144] a current-conducting rod 4 having its tail fixed in the rod 3 and 


[0145] a dielectric end element 5 rigidly connected with the rod 4, said element 5 having the area 
of the working end exceeding the cross-section area of the rod 4; 


[0146] an axisymmetric anode-enhancer 6 which can be either integral or including a target 7, 
the maximum cross-section area of said anode-enhancer being smaller than the area of the 
emitting surface of the dielectric end element 5; 


[0147] optionally, a shield 8 preferably of current-conducting material is mounted on the tail part 
of the anode-enhancer 6; 


[0148] at least one (not shown specially but denoted with pairs of arrows under the contours of 
the plasma cathode 4, 5 and the anode-enhancer 6) mean for adjusting a gap between the 
electrodes, i. e. the space between the point of intersection of the end surface of the dielectric 
element 5 of the plasma cathode with its symmetry axis and similar point at the end of the anode- 
enhancer 6 both lying practically along the same geometric axis. 


[0149] The RVD pulsed high-voltage power source (FIG. 2) in the simplest case can be a well 
known to those skilled in the art system that includes at least one capacitive or inductive energy 
storage with at least two plasma (or other) current interrupters. However, preferable are “hybrid” 
sources of power (see, e.g., 1. P. F. Ottinger, J. Appl. Phys., 56, No. 3, 1984; 2. G. I. Dolgachev 
et al. Physics of Plasma, 24, No. 12, p. 1078, 1984) which comprise connected in series (FIG. 2): 


[0150] an input transformer 9 with means for connection to an industrial power network and a 
high-voltage output winding, 


[0151] a storage LC-circuit 10 comprising suitable (not shown) capacitors and inductors, 


[0152] a unit 11 for plasma interruption of discharge current in the LC-circuit comprising a set of 
well known to workers in the art plasma guns symmetrically located in one plane, the number of 
which (up to 12, in particular) usually being equal to the number of capacitors in the LC-circuit. 


[0153] Of course, besides of said power units, the RVD pulsed high-voltage power sources 
usually incorporate means (not shown) for measuring pulse current and voltage, such as at least 
one Rogovski belt and at least one capacitive voltage divider. 


[0154] A source of such type was used for the RVD supply in experiments on compressing a 
substance by impact to a superdense state described below. This source could provide the 
following values of the controlled parameters: 


[0155] Mean energy of beam electrons .. . 0.2 to 1.6 MeV 
[0156] Electron beam duration . . . not greater 100 ns 

[0157] Electron beam power .. . 2.10.sup.9 to 0.75-10.sup.12 W 
[0158] High-voltage discharge current... 10 kA to 500 kA. 


[0159] For effective carrying out of the method of impact compression of a substance, it is 
recommended to follow a number of additional conditions when producing individual parts of 
the RVD and targets. 


[0160] Thus, it is important that the distance from the common geometric axis of the plasma 
cathode 4, 5 and anode-enhancer 6 to the inner side of the current-conducting wall of the housing 
1 exceed 50d.sub.max, where d.sub.max is a maximum cross-sectional dimension of the anode- 
enhancer 6. 


[0161] It is desirable that the plasma cathode (FIG. 3) has its current-conducting rod 4 pointed 
and dielectric end element 5 provided with a blind or through opening. This element 5 must be 
fitted on the rod 4 with a slight tightness so that the setting part of the rod 4 together with the 
pointed end be found inside said opening. The shape of such opening in its cross-section and the 
cross-section of the rod 4 (provided the conditions of axial symmetry be followed) may be not 
circular (e.g., oval, elliptic, star-like, as shown in FIG. 4, etc.). 


[0162] It is also desirable that the perimeter of the rear end of the dielectric element 5 (FIG. 4) at 
least in the plane perpendicular to the symmetry axis of the plasma cathode embrace the 
perimeter of the current-conducting rod 4 with a continuous gap. It is to be understood that this 
condition can be provided in various shapes of cross-sectional outline of the rod 4 and element 5. 


[0163] It is highly preferable that the dielectric end element 5 of the plasma cathode have a 
developed outer surface, e.g., initially rough, as shown in FIG. 4, or deliberately corrugated at 
least in one arbitrary direction. Particularly, element 5 can be used having a shape of an 
axisymmetric multiple-pointed star in their cross-sections. 


[0164] It is desirable that the minimum cross-sectional dimension C.sub.de min of said element 5 
be in the range of (5-10).multidot.c.sub.cr max, and the length I.sub.de be in the range of (10- 
20).multidot.c.sub.cr max, where c.sub.cr max is a maximum cross-sectional dimension of the 
current-conducting rod 4. 


[0165] Said element 5 of the plasma cathode can be made of any dielectric material, which (at 
the chosen shape and dimensions) is capable for a breakdown under the chosen working voltage 
in the gap between the RVD electrodes. 


[0166] It is preferable that such material be selected from the group consisting of carbon-chain 
polymers with single carbon-to-carbon bonds (e.g., polyethylene, polypropylene etc.), paper-base 
laminate or textolite type composite materials with organic binders, ebony wood, natural or 
synthetic mica, pure oxides of metals belonging to III-VII groups of the periodic table, inorganic 
glass, sitall, basalt-fiber felt and ceramic dielectrics. 


[0167] As it was mentioned above, the axisymmetric anode-enhancer 6 can be: 


[0168] either integral (FIG. 5) and consisting of an arbitrary solid usually current-conducting in 
its mass preferably metallic material (including both pure metals and their alloys), e.g., copper, 
tantalum, lead, etc.; 


[0169] or have (FIG. 6) at least a one-layer preferably spherical shell 6 made of preferably 
current-conducting material and an axisymmetric inserted target 7 tightly fixed in said shell and 
made of an arbitrary condensed (solid or liquid) substance to be compressed by impact. 


[0170] A maximum diameter of the axisymmetric inserted target 7 is preferably selected in the 
range of (0.05-0.2).multidot.d.sub.max, where d.sub.max is a maximum cross-sectional 
dimension of the anode-enhancer 6 as a whole. Irrespective of the geometric shape of the target 7 
body, it must be fixed inside the anode-enhancer 6 so that the center of its surface curvature 
practically coincide with the curvature center of the working surface of the anode enhancer 6. It 
is very important that dislocation density in the material of the anode-enhancer 6 and in the 
material of the target 7 be as small as possible and that an acoustic contact be provided between 
these parts. 


[0171] Said shield 8, which can be mounted in the tail part of the anode-enhancer 6, is usually 
made from a current-conducting material as a preferably thin-wall body of revolution. The 
diameter of said shield 8 must be not smaller than 5d.sub.max and it's distance from the working 
end of the anode-enhancer 6 must be not greater than 20d.sub.max, where d.sub.max is a 
maximum cross-sectional dimension of the anode-enhancer 6. It is desirable that said shield 8 
have a flat or concave surface at the side of the working end of the anode-enhancer 6 (FIGS. 5 
and 6). 


[0172] The method for impact compression a substance using the described device usually 
includes: 


[0173] a) connecting the current-conducting rod 4 of the aforesaid plasma cathode to the non- 
consumable current-conducting rod 3; 


[0174] b) producing a set of replaceable axisymmetric anodes-enhancers 6 preferably having 
their working ends rounded in one of the following variants: 


[0175] either in the form of integral pieces of the material to be compressed by impact (for 
transmutation or any other nuclear transformation), 


[0176] or in the form of preferably one-layer shells wherein targets 7 are tightly inserted, said 
targets being made of the material (preliminarily encapsulated, as required) to be compressed by 
impact (for transmutation or any other nuclear transformation); 


[0177] c) (optionally) fitting at least some of the anodes-enhancers 6 with current-conducting 
shields 8 made of copper, lead, niobium, tantalum etc.; 


[0178] d) placing each next anode-enhancer 6 in the vacuum chamber of the RVD housing 1 
practically on the same geometric axis with the plasma cathode 4, 5; 


[0179] e) adjusting the gap between the working ends of the dielectric end element 5 of the 
plasma cathode and the anode-enhancer 6 in such a way that the center of curvature of the 
working surface of the anode-enhancer 6 is located inside the focal space of the collectively self- 
focussing electron beam at a pulse discharge of the power source via the RVD; 


[0180] f) closing the vacuum chamber by fitting the end dielectric cover 2 on a flange of the 
strong gas-tight current-conducting housing 1 of the RVD; 


[0181] g) vacuuming the chamber in the RVD housing 1, which is carried out: 


[0182] at least twice prior to the first “shot upon the target (pumping out the air first and then at 
least once blowing down the chamber with clean dry nitrogen and re-vacuuming to the residual 
pressure of gases not greater than 0.1 Pa), and 


[0183] at least once prior to each next ‘shot’, if the residual pressure exceeds said value; 


[0184] h) connecting an external high-voltage power source of the RVD to a power network via 
the input transformer 9 and storing the electric energy required for an experiment in the LC- 
circuit 10; 


[0185] i) discharging the LC-circuit 10 via the unit 11 for plasma interruption of the current 
pulse, the non-consumable axisymmetric current-conducting rod 3, the replaceable current- 
conducting rod 4 and the dielectric end element 5 on the RVD anode-enhancer 6 with generation 
of an electron beam having the electron energy not less than 0.2 MeV, current density not less 
than 10.sup.6 A/cm.sup.2 (and preferably not more than 10.sup.8 A/cm.sup.2, and more 
preferably not more than 10.sup.7 A/cm.sup.2) and duration not greater than 100 ns (and 
preferably not more than 50 ns); 


[0186] j) removing of the products obtained after the compression of a portion of the target 
substance to a superdense state from the vacuum chamber of the RVD housing | and studying 
these products by the commonly used techniques. 


[0187] The experimental targets were intended to: 


[0188] demonstrate the transmutation effect as a result of the impact compression of a substance 
to a superdense state (integral anodes-enhancers 6 in accordance with FIG. 5); and 


[0189] evaluate the possibility of radioactive materials deactivation (hollow-body anode- 
enhancers 6 with inserted target 7 according to FIGS. 1 and 6). As mentioned above, such target 
7 must be inserted into the anode-enhancer 6 providing the maximum acoustic transparency of 
their junction contact, and the curvature centers of the working surfaces of the both said 
components must coincide practically. 


[0190] The integral anodes-enhancers 6 had average radius of curvature of the working ends in 
the range of 0.2 to 0.5 mm, as a rule. They were made, particularly, of chemically pure metals, 
such as copper, tantalum and lead. Such anodes-enhancers 6 can be stored outdoors. An oxide 
film that appears on the surface (especially of copper and lead) does not prevent and, according 
to some observations, even enhances their use in accordance with the above-mentioned purposes. 


[0191] The inserted targets 7 had a shape of pellets made of available Co.sup.60 isotope and 
artificial mixtures of Co.sup.56 and Co.sup.58 produced by irradiation of natural nickel on U- 
120 cyclotron in Nuclear Research Institute of National Academy of Sciences of Ukraine. 


[0192] The use of such targets required additional shells (not shown) made of polycaprolactam 
(capron) that are mounted inside the RVD vacuum chambers. These shells enveloped both RVD 
electrodes and reduced significantly the risk of the radioactive cobalt precipitation on the walls 
of the housing 1 and the RVD cover 2. 


[0193] The initial radioactivity values and those attained after transmutation of utilized cobalt 
isotopes were controlled by ordinary germanium-lithium gamma-ray detectors. 


[0194] More than thousand of adjustment experiments had been carried out prior to beginning of 
the operational experiments on impact compression of a substance to a superdense state. The 
results of adjustment experiments helped to select and more exactly define (taken into account 
the dimensions of parts 4,5 of the plasma cathode and anode-enhancer 6, and specific parameters 
of the charge) the width of the gap between the RVD electrodes in order to provide hitting of the 
target curvature centers into the focal space of the RVD electron beam. 


[0195] The operational experiments were carried out in series. Their number varied in different 
series and ranged from 50 (at transmutation of radioactive cobalt) to several hundreds. All the 
experiments had a through numbering. 


[0196] The initial data on the used targets, discharge parameters and obtained results were 
recorded in logbooks under sequential numbers. 


[0197] The shape of voltage and current pulses in the gap between the RVD electrodes and 
actual duration of the electron beam were checked with current and voltage oscillograms, typical 
examples are shown in FIG. 7. These and many other oscillograms demonstrate that the duration 
of the electron beam does not exceed 100 ns. 


[0198] It is important to note that the electron beam current (despite a sharp voltage drop on the 
RVD plasma cathode) only slightly decreases as compared to the peak value. This proves the 
efficiency of usage of the plasma cathodes 4,5. 


[0199] After statistical processing of the results of the adjustment experiments with regard to the 
controlled parameters of the electron beam generation process approximate dimensions for the 
electrodes gap and approximate values of the focal space volume were determined (see Table 1). 


1TABLE 1 Dependence of the gap between the electrodes and the focal space volume on the rest 
of the parameters of the electron beam generation process Mean Dimensions of the Dimensions 
of the Gap energy of dielectric element of working end of the between Focal beam the plasma 
cathode, anode-enhancer the space electrons, mm Curvature Area, electrodes, volume, MeV 
Diameter Length radius, mm mm.sup.2 mm mm.sup.3 0.2 4.0-6.0 5.0 0.25 0.75 2.0-3.0 0.02 0.5 
16.0-24.0 8.75 0.45 2.4 7.0-10.5 0.12 1.0 45.0-67.0 9.5 0.73 6.7 36.5-55.0 about 0.5 1.5 80.0- 
120.0 15.25 about 1.0 about 12.3 .gtoreq.59 about 1.3 


[0200] Following these limits of the gap between the RVD electrodes in the operational 
experiments ensured: 


[0201] First, hit of the curvature centers of the working surfaces of the integral anodes-enhancers 
6 (and in case of using targets 7, hit of the curvature centers of their surfaces too) into the focal 
space of the collectively self-focussing electron beam and 


[0202] Second, reveal of the effect of transmutation after each pulsed discharge of the RVD 
power source. 


[0203] Moreover, following the parameters listed in Table 1, the current density on the surface of 
the working end of the anode-enhancer 6 was possible to establish within the range of 10.sup.6 
A/cm.sup.2 to 10.sup.8 A/cm.sup.2. For the most part of impact compression experiments, this 
parameter was maintained within the range of 10.sup.6 A/cm.sup.2 to 10.sup.7 A/cm.sup.2. 


[0204] The results of all the operational experiments looked rather uniform, namely: 


[0205] Products of transmutation in the form of a wide spectrum of practically stable isotopes of 
various (both light and heavy, and even super-heavy transuranides) chemical elements appeared 
from a portion (at the average about 30% by weight) of the initial material; 


[0206] These products and chemically unchanged residues of integral anodes-enhancers 6 (and 
inserted targets 7) flew apart from the volume of impact compression primarily in the direction 
opposite to the plasma cathode and precipitated as drop-shaped aggregates of various forms and 
dimensions on the walls of the vacuum chamber of the RVD and/or on the shields 8, if 
applicable. 


[0207] Said products were collected for study. 


[0208] Electron microprobe-analyzers REMMA-102, Tesla and Cameca were used for detecting 
of separated aggregates of transmutation products and determination of their position on the 
surface (on shields 8 in particular) with the purpose of subsequent study of the elemental and 
isotopic composition (and in certain cases, for registration of the shape of such aggregates). 
Jamp10S model of an Auger spectrometer by JEOL, time-of-flight pulsed laser mass- 


spectrometer designed by Kiev's National T. G. Shevchenko University (Ukraine), ionic 
microprobe-analyzer CAMECA's IMS-4f and FINNIGAN's highly sensitive mass-spectrometer 
VG9000 were used for the study of the elemental and isotopic composition of said products. 


[0209] As a result in all the operational experiments on impact compression of integral anodes- 
enhancers 6 to a superdense state, an essential discrepancy was observed between their initial 
composition (practically one chemical element for all targets in each series) and elemental and 
isotopic composition of the transmutation products. 


[0210] In order to make certain of that, let's observe FIGS. 8 to 13 wherein vertical dash lines 
indicate the charge of an initial chemical element's nucleus. 


[0211] It should be noted, that the isotopes of chemical elements which were not present in the 
initial material of the target but appeared in the products of transmutation are indicated in FIGS. 
8, 10 and 12: 


[0212] by light circles according to their concentration in said products of pycnonuclear 
processes, 


[0213] by black squares according to their concentration in the Earth's crust. 


[0214] Nuclei charges and percentage by weight of these isotopes are easy to determine using the 
numerical data on the X and Y axis respectively. 


[0215] With light triangles and adjacent chemical symbols, FIGS. 9, 11 and 13 show relative 
deviations Y of concentrations (% by weight) of certain chemical elements from natural 
abundance ratio that were calculated by formula: 1 A- BA +B=Y , where: 


[0216] A is a ratio of a certain isotope of a certain chemical element in the products of 
transmutation, and 


[0217] B is a ratio of the same isotope of the same chemical element in the Earth's crust. 


[0218] As it's clearly seen from FIGS. 8, 10 and 12, in the process of transmutation of initial 
copper, tantalum and lead appears a wide spectrum of isotopes of various chemical elements 
with smaller and greater Z nuclear charges in comparison to the nuclear charge of parent 
element. 


[0219] However, the greater is the nuclear charge of the target material the higher is the 
probability of production of stable transuranides (including those not identified yet) with atomic 
mass of greater than 250 atomic mass units (and in some to be checked cases, up to 600 amu and 
greater). 


[0220] The presence of atoms having such masses was detected at first by the method of ion 
mass spectrometry and then was proved by well known methods of Rutherford alpha and proton 
back-scattering. 


[0221] Moreover, FIGS. 9, 11 and 13 clearly show that concentrations of substantial portion of 
chemical elements in transmutation products statistically reliably exceed (more than in three 
times and some elements in 5-10 and more times) their normal concentrations in the Earth's crust 
(see areas marked out with dark colour within the range of Y values from 0.5 to 1.0). This 
obviously proves the artificial origin of such products of pycnonuclear processes. 


[0222] As for changes in elemental and isotopic composition, similar results were obtained also 
in experiments with targets of radioactive cobalt. However, in these cases the main attention was 
paid to reduction in radioactivity in products of the target spread due to transmutation of 
radioactive nuclei of cobalt into non-radioactive isotopes of other chemical elements, in those 
part of the target which was in the focal space. 


[0223] This reduction essentially varied in separate samples, that can be explained by difference 
in density of acoustic contact between the inner walls of cavities in anodes-enhancers and the 
material of inserted targets 7 (see data from a log-book in Table 2). 


2TABLE 2 Radioactivity reduction in the products of cobalt targets spread Reduction in 
Reduction in Reduction Sample gamma- Sample gamma- Sample in gamma- number activity, % 
number activity, % number activity, % 2397 47.6 2479 2.2 2588 46.5 2398 10.7 2481 22.8 2600 
33.3 2425 21.6 2534 29.5 2769 28.9 2426 17.0 2558 22.9 2770 36.4 


[0224] Thus, sample No. 2479 was deactivated only by 2.2% whereas sample No. 2397 and No. 
2588 lost more than 45% of their activity in the result of transmutation. 


[0225] Further, as it was definitely established, the distribution of isotopes in conglomerates of 
atoms of each chemical element detected in products of pycnonuclear processes is essentially 
differed from the distribution of the same isotopes in the Earth's crust. 


[0226] The brightest example of such drastic discrepancy is the difference between the normal 
distribution of isotopes of nickel in natural samples (FIG. 14) and in two aggregates of nickel 
atoms produced by transmutation of copper targets (FIGS. 15 and 16). Thus, the content of 
Ni.sup.58 isotope is up to 70% in the mass of natural nickel, while the proportion of Ni.sup.58 in 
products of copper transmutation (with Cu.sup.63 isotope dominating in the target) exceeds 10%. 
Similarly, content of Ni.sup.60 isotope essentially (usually twice) decreased whereas content of 
Ni.sup.62 sharply increased. 


[0227] And at last, a bright evidence of impact compression of a substance to a superdense state 
by the method according to the invention is an ejection from the RVD focal space rather big 
bodies whose shape visually proves the existence of necessary conditions for a short-term 
appearance of at least electron-nuclear and, even, electron-nucleonic plasma in said space. 


[0228] Thus, on FIG. 17, presented essentially iron hemisphere comprising 93% by weight Fe 
with admixtures of silicon and copper isotopes on the background of the copper shield. 


[0229] Obviously, this hemisphere is a fraction of a spherical body formed from a substantial 
part of the copper anode-enhancer 6 (sample No. 4908 according to the log-book of the 


applicant). It has an outer diameter about 95 .mu.m and a practically concentric spherical cavity 
with a diameter of about 35 .mu.m. The roughness on the major portion of the ring end of the 
hemisphere can be explained by the crack of the initial sphere. 


[0230] It is easy to assume that in the experiment with the sample No. 4908, the center of the 
focal space of the electron beam practically coincided with the center of the target curvature. In 
this case, soliton-like density impulse focussed itself in the volume that is represented as a 
spherical cavity in the disclosed product. 


INDUSTRIAL APPLICABILITY 


[0231] The device for compressing a substance by impact may be produced using commercially 
available components, and the method according to invention may be a basis for development 
and implementation of highly efficient and environmentally safe technologies for: 


[0232] First, synthesis of stable transuranides, which is greatly important for broadening the 
knowledge about the nature; 


[0233] Secondly, transmutation of nuclei of known chemical elements for experimental 
production of their stable isotopes and for neutralization of radioactive materials (including 
atomic-industry waste) containing long-lived radioactive isotopes; and 


[0234] Third, ICF using chemical elements widely spread in nature and their compositions as 
fuel. 
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Abstract --- A static breakdown induced by the impact of particles detached from a point anode 
in a strong electric field, corresponding to the athermal field evaporation threshold, was studied 
by field ion microscopy. Under these conditions, the particle size threshold for the vacuum 
discharge initiation decreases by one order of magnitude as compared to the case of flat 
electrodes and falls within a nanometer range of the average radius of bombarding charged 


particles. The threshold energies of particles initiating a static electric discharge also exhibit a 
significant decrease. 
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Abstract --- We consider the peculiarities of the fundamental nuclear transformations running 
both in the shell of a heavy star compressed by the strong gravitational field and during the 
laboratory electron-nucleus collapse where the compression occurs at the expense of the 
electron-nucleus interaction in a volume occupied by a degenerate electron gas, define their 
analogs, and analyze the differences. 


It is shown that the account of relativistic and nonlinear corrections to the Coulomb electron- 
nucleus interaction gives the possibility to realize two alternative ways for the evolution of the 
star matter which depend on both the rate of compression upon the gravitational collapse and the 
initial isotope composition of a star on the stage preceding the collapse. 


Upon the relatively slow compression of a heavy star in the process of gravitational collapse 
after the attainment of the threshold electron density, there occur the stage-by-stage 
neutronization of nuclei and the formation of a neutron star with a great concentration of 
neutrons and a low concentration of protons and electrons. This process is characterized by the 
presence of a bounded interval of the density of a relativistic degenerate gas of electrons (“the 
neutronization corridor’), in the scope of which the neutronization runs with a decrease in the 
Fermi energy and the release of energy in the form of fast neutrinos. 


At a higher electron density, the process of protonization becomes energy-gained. In this case, an 
increase in both the charge of nuclei and the concentration of degenerate electrons causes the 
continuous increase in the binding energy of electrons and nuclei which turns out to be more 
significant than the increase in the Fermi energy of electrons. The transition of nuclei through 
“the neutronization corridor” into “the protonization zone”, which ranges up to the nuclear 
density of a substance, is possible only in the case of a very fast compression of a heavy star. 
Such a process leads to the possibility of the formation of proton stars with a very small residual 
concentration of neutrons and a great (nuclear) concentration of protons and electrons. 


It is shown that analogous effects can be realized during the laboratory electron-nucleus collapse. 
Due to a microscopic size of the collapse zone, a great velocity of its formation, and a relatively 
low rate of neutronization, the passage of the electron-nucleus substance through “the 
neutronization corridor” weakly affects its state. In this case, the main mechanism of 
transformations is the process of protonization with a simultaneous increase in the concentration 
of degenerate electrons. 
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A MAGNETIC FIELD MODEL THAT LED TO THE DEVELOPMENT OF AN 
OPEN LOOP ELECTRIC CIRCUIT DEVICE THAT ENABLES BREACH OF 
UNITY 

A UNIFYING FIELD MODEL 


Rosemary Ainslie 
Donovan Martin 


ABSTRACT 


This field model suggests that the universe is structured from a single magnetic dipole 
with a velocity of twice the speed of light. It is proposed that the particle, its composites 
and its field amalgams, permeate space to create a ten dimensional binary system. Its 
varying properties are deduced through a necessary but atypical methodology, using 
symmetries and an applied principle of correspondence. Manifestations of this tachyon 
vary, depending on its velocity and mass which are inversely proportional. Its composite 
structures are shown to correspond, both with known manifest particles and with 
magnetic flux. And it is suggested that its movement in a field generates constants that 
are evident in our tangibly measurable dimensions. By a logical extension of the use of 
symmetry and correspondence principles, it predicts certain innate potentials. One such is 
the reconciliation of the mass/size ratio of the proton to the electron, as justification for 
its proposed composite particulate state. Another relates to its energy potential, the 
transfer of which results from an apparent break in magnetic field symmetries. The 


electromagnetic application has been experimentally proven in a test, described in an 
appendix to this document. This suggests that this model may be consistent with the fact. 
There is reference to a broader general reach that may point to resolutions that include, 
but are not limited to, outstanding questions relating to gravitational fields and to dark 
energy and dark matter. It enables a resolution of paradoxes especially as these relate to 
questions of locality. It presumes to describe particles and particle interactions in 
defiance of the prescriptive use of mathematics and suggests that fractal geometry may be 
a preferred means to describe both particle interactions and the fields’ varying 
manifestations. 


Pretoria News ( 14 November 2002 ) 


NEW S Panton Nes 
Circuit that defies 
basic laws of physics 


Own Correspondent 


An electrical circuit that pro- 
duces 17 times more power than 
it takes in? 

It defies the most basic laws 
of physics but it’s intrigued the 
MTN ScienCentre at Canal 
Walk in Cape Town sufficiently 
to put it on display. 

And respected electronics 
journal Quantum has pub- 
lished details of the circuit, 
devised by Rosemary Ainslie of 
Marina da Gama, after con- 
ducting its own tests. 

“It works,” said editor 
Pierre van Rhyn. “But I cannot 
yet say why or how.” 

Even Sasol, the synthetic 
fuels giant, has offered a bur- 
sary to any academic institu- 
tion wishing to take the “dis- 
covery” forward and develop 
applications for it. 

“We are willing to offer a 
bursary to a post-graduate stu- 
dent who would want to take up 
this technology and develop it,” 
said John Marriott, general 
manager of Sasol Limited. 

In the meantime though, 
Ainslie says “Stellenbosch Uni- 
versity has refused to even al- 
low a demonstration of the de- 
vice”. 

“This technology needs aca- 
demic evaluation of the mag- 
netic field model which sug- 

gests that all forces are 
‘underpinned by a magnetic 
force,” she said. “But it is a non- 
classical theory and, under- 


standably, represents a big 
stumbling block for them.” 

Ainslie (54) believes her 
“discovery” — made after five 
years of work — could all but 
eliminate electricity bills. 

If the technology to use the 
device existed, it would take 
from the national grid just 
enough electricity to power it- 
self then use that power to cre- 
ate more energy, from sources 
which are not yet fully under- 
stood, to boil a kettle or heat a 
geyser. 

The former secretary and 
property agent claims to have 
based her “solid state switching 
circuit” on the back of a theo- 
retical model of magnetic fields 
she developed after reading nu- 
merous scientific publications. 

Her prototype device was de- 
veloped with the help of a 
group of engineers. Electronics 
technician Brian Buckley as- 
sembled the apparatus. 

Using two 12-volt batteries 
as its power source, the circuit 
is made up of what appears to 
be a fairly simple solid state 
switch with a load resistor. 

In the Quantum article, 
Ainslie and Buckley explain 
the relatively simple circuit de- 
sign and invite readers to de- 
velop or study it. 

“Basically, what this equip- 
ment shows is that energy 
efficiency can be increased 
through circuit design,” 
Ainslie said. “I am not trying to 
make this a secretive thing. I of- 


fer the design of the circuit in 
the magazine to anybody to 
buila and test independently. 

“To use this technology for 
household applications in nor- 
mal high voltage power grids 
one would have to produce very 
strong transistors. It would, 
howeven, be relatively simple, 
within the constraints of exist- 
ing technology, to apply this de- 
vice to alternative energy sup- 
ply sources.” 

The experiment has been 
demonstrated to representa- 
tives of BP. Sasol, ABB Electric 
Systems Technology Institute 
in the US, Spescom and Fluke 
Instruments. Fluke provided 
sophisticated testing equip- 
ment and certified the results. 

ABB Electric Systems Tech- 
nology Institute in North Car- 
olina, a National Aeronautics 
and Space Administration 
(Nasa) supplier, conducted in- 
dependent tests. Cape Hope 
Metrology Laboratory certified 
the experimental data on com- 
ponents that had been cali- 
brated at Telumat’s metrology 
laboratory. 

Said Ainslie: “The fact that 
the academics refuse to evalu- 
ate the apparatus is under- 
standable. Science does not al- 
low for these results. They are 
trained in classical thinking 
and this states that these re- 
sults are impossible. 

“But the fact is that science 
is only advanced on experi- 
mental evidence. In effect, it is 


bad science to deny the experi- 
mental results or to assume er- 
rors of measurement without 
first doing the experiment or 
evaluating the measurements 
protocol.” 

Van Rhyn, an engineer in- 
volved in electronics and ap- 
plied science, said: “The scien- 
tific community had the same 
qualms about microwaves. I 
published the article because I 
want my readers to discuss it 
and replicate it.” 

The concept is now also be- 
ing taken seriously by Profes- 
sor Mike Bruton of the MTN 
ScienCentre. 

“Physics is not my field of 
expertise, but I believe there is 
enough evidence here to makea 
case for serious debate, 

“We investigated the equip- 
ment and have brought it to the 
centre for display. Mrs Ainslie 
couldn't give us the oscilloscope 


’ with which to display the wave 


patterns and the computer on 
which she displays the models, 
and we hope we can find some 
support to get our own.” 
Ainslie said: “The technol- 
ogy needs to be developed on 
two fronts. We need an acade- 
mic institution to evaluate the 
implications of the magnetic 
field model and design this for 
publication. Parallel to this, we 
need industry to come forward 
to build prototype applications, 
otherwise the income and job- 
creation benefit of my work 
could be lost to South Africa.” 


How the amazing invention works 


So, why is it supposed to work? 
Rosemary Ainslie explains 
that the circuit comprises a 
solid state switching device 
with inductance added to the 
windings of the load resistor. 
This is then run at an oscil- 
lating frequency, which results 
in a “startling” over unity effi- 
ciency by a factor of 17. “These 
results were required in terms 


of a magnetic field model that 
has been developed”. 

In terms of this model, elec- 
tric current is determined to 
comprise the transfer of dis- 
crete and discontinuous mag- 
netic particles that can only 
move to or from that supply 
source. 

“It proposes that energy that 
is dissipated actually emanates 


from magnetic fields within the 
structure of the load resistor it- 
self. 

“These fields were trapped 
inside the cooling structure of 
the load resistor in the process 
of formation and are responsi- 
ble for binding the atoms into 
atomic abodes. Under certain 
extreme conditions these fields 
can ‘peel off’ as photons. 


“This results in the fatigue 
or degradation of the struc- 
ture, as can be seen over time. 

“In effect, the experiment 
was designed to prove that 
classical concepts of energy 
transfer err, as they assume a 
depletion of energy from the 
supply source as energy is 
transferred.” — Own Corre- 
spondent 


http://dc147.4shared.com/download/110716349/15cc31e0/EIT_paper.pdf 


COUNTER ELECTROMOTIVE FORCE ENABLES OVERUNITY RESULTS IN 
ELECTRIC SYSTEMS 


"Over-unity results are achieved by generating counter electromotive force within 
inductive components in a switching circuit. These components enable this returning 
energy, manifest as a negative transient voltage across a resistor. At critical levels, it also 
results in a partial recharge of the battery..." 


http://www.free-energy.ws/pdf/quantum_october_2002.pdf 


Quantum ( Oct. 2002 ) 
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Figure 1: Circuit diagram 


Parts list for experiment 


f Farnell 
i Value code 
| RI 50K Pot 10 turn 351-817 
: R2 50K Pot 10 turn 351-817 
: RB 1K.25w 509-164 
| R4 1K.25w 509-164 

R5 5K1.25W 509-164 
| Preset 100R 614-622 
| Load 10R *As per description 
| Shunt IR2Wx4 Connected in parallel 
| Caps 

Cl 100uF/16V 228-503 

Q 10nF 579-129 
+ ey 33nF 579-154 

ct 47nF 579-166 
_ Semiconductors 

Di 1N4007 365-282 

D2 IN4148 368-118 
: D3 1N4148 368-118 
| wu NES5SS 409-364 
— Qi IRFPGSO 355-744 
' 
| Batteries 

Bl 12V 174-804 


24V 2x12V20ah 


a 
' 


‘Time [Minutes Temp. Temp Over | Battery Joules 
oad |Ambient | Am bien Volts 


Control 


ALAM __} 69.50 1 21-40. | 48.10 | 24.80 te 
18.40] 51.10 | 24.80 |  30333.37 17.43 
04 


rae iee oe 
901 1491 69°50 117,60] 51.90 | 25.10 | 158290.68 17.71 
21.02] 211 [68.50] 17.40 | 51.10 | 24.80 | 220701.39 | 17.43 
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22.01 68.90 | 17.50 


51.40 | 24.70 | 284072.11117.54_ 


23.02} 332 [68.10] 17.30 | 50.80 | 24.60 | 345226.01 | 17.33 
ans a ire ar oe ee 401545.08 | 17.16 
878 


8.08 


165.10 | 16.60 | 48.50 | 24.30 | 871641.65 | 16.55 


9.30| 960 164.80 | 16.10 | 48.70 956977.91 | 16.61 
9.53] 983 [71.10] 16.80 


j A 80 | 54.30 | 25.10 |1092584.58 
10.07| 997 176.50] 16.60 | 59.90 | 24.30 | 429 
$1.37 | 24.76 |1222429.15 
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Table 1: Schedule of results over 16.5 hours test period 


Joules 
Control Watts 


Watts per Control Watts x time 
Calorific Control test determined that 
17.74 watts represents a temperature 
rise of 52 degrees centigrade over 
ambient . (See paragraphs Measure- 
ment of Energy Dissipated in Load 
Resistor and Caloric Control Test). 
Therefore, 17.74/52=0.34 watts asa 
factor per degree centigrade over 
ambient. Power (Watts) is therefore 
determined as the difference between 
test and ambient temperature times 
this factor, to give abroad indication 
of power (watts) dissipated at the 
load resistor. 


Results 


Energy dissipated at load 


resistor 


1.22 Mega joules 


Energy delivered by the 2 x 12 67.6 Kilojoules 


volt batteries 


18.52 
0.44 
17.53 


Conclusions 


It would be reasonable to assume a maximum of 10% error 
on all temperature measurements as the caloric test con- 


ditions were crude. 


Error margin ratings applied tothe Fluke 199C oscillo- 
scope, as this relates to the voltage measurements across 
the Shunt | and the battery, are 10% and 1.5% respectively, 
at the highest frequencies applied to these tests. By 
discounting all the negative voltage sample measure- 
ments by 10%, results still indicate a coefficient in excess 
of 16 over the energy delivered. 


Because of the approximations re- 
lated to the measurement of energy— 
based on the rate of temperature rise— 
it was necessary to reference values 
that were significantly greater than 
ambient. To this end, a 24 volt (2 x 12 
volt) battery was used to supply en- 
ergy to the test circuit. 

However, the switching circuit 
could not be energized directly from 
this battery because its fluctuating 
voltage reached voltage levels that 
were incompatible with components 
used for the switching circuitry. 
Therefore a separate 12 volt, dry 
cell, 4 ampere hour battery supply 
source was used to supply energy 
to the switching circuit. This bat- 
tery was fully charged and meas- 
ured 12.45 volts prior to being con- 
nected to the switching circuit. 

At the conclusion to the 16.5 hour 
testing period, its open-terminal volt- 
age was measured to be 12.04 volts. 
This voltage reduction was consist- 
ent with the small current flow (0.039 
A) required to drive the switching 
circuit over the 16.5 hour test period. 
Therefore the apparent additional 
energy that was introduced to the 
experimental system could not have 
emanated from this source. 

The experimental circuit and re- 
sults are casily repeatable. Classi- 
cal models of energy transfer pre- 
clude any advantage to using a 
switching system to enhance effi- 
ciency for purposes of dissipating 
heat. It would, therefore, have been 
an extraordinary undertaking to test 
classical hypotheses, unless there 
was also some reason to question 
classical models of energy transfer. 

Although a great deal of investi- 
gation of the phenomenon is still re- 
quired to develop the mathematical 
constructs for application of this tech- 
nology, preliminary investigations 
and reports reveal findings that may 
be consistent with claims of this tech- 


nology. Q 


http://www.free-energy.ws/rosemary-ainslie.html 


Electric Heater Experiment -- 
http://www.free-energy.ws/pdf/electric_heater_experiment.pdf 


Magnetic Field Model -- 
http://www.free-energy.ws/pdf/magnetic_field_model.pdf 


A UNIFYING FIELD MODEL 
Rosemary Ainslie 
Donovan Martin 


ABSTRACT 


This field model suggests that the universe is structured from a single 
magnetic dipole with a velocity of twice the speed of light. It is proposed that the 
particle, its composites and its field amalgams, permeate space to create a ten 
dimensional binary system. Its varying properties are deduced through a 
necessary but atypical methodology, using symmetries and an applied principle 
of correspondence. Manifestations of this tachyon vary, depending on its velocity 
and mass which are inversely proportional. Its composite structures are shown 
to correspond, both with known manifest particles and with magnetic flux. And it 
is suggested that its movement in a field generates constants that are evident in 
our tangibly measurable dimensions. By a logical extension of the use of 
symmetry and correspondence principles, it predicts certain innate potentials. 
One such is the reconciliation of the mass/size ratio of the proton to the electron, 
as justification for its proposed composite particulate state. Another relates to its 
energy potential, the transfer of which results from an apparent break In magnetic 
field symmetries. The electromagnetic application has been experimentally 
proven in a test, described in an appendix to this document. This suggests that 
this model may be consistent with the fact. There is reference to a broader 
general reach that may point to resolutions that include, but are not limited to, 
outstanding questions relating to gravitational fields and to dark energy and dark 
matter. It enables a resolution of paradoxes especially as these relate to 
questions of locality. It presumes to describe particles and particle interactions in 
defiance of the prescriptive use of mathematics and suggests that fractal 
geometry may be a preferred means to describe both particle interactions and 
the fields’ varying manifestations. 


W09938247 


Harnessing a Back-EMF 


1999-07-29 

Abstract -- A method of achieving high efficiency of energy usage includes passing 
current through an inductor, causing the current to be repeatedly interrupted, thereby 
generating a back emf in the inductor and thereafter harnessing the back emf so generated 
to supply energy to an energy receiving or processing device. The frequency of 
interruptions should be 40 Hz or more and is achievable by applying rectifying means to 
the current. The invention extends to apparatus for harnessing such back-emf and energy 
generating means comprising an inductor and current interruption means connectable to 
an energy receiving device. 
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FIGURE 1 
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FIGURE 3 


Figure 4 


To pulse generator 


FIGURE 5 


AU2002314444 


Power supply for electrical resistance operated installations and appliances 


2003-01-29 

Also published as: WO03007657 // WO03007657 

Abstract -- A power supply is provided for an electrial installation or appliance 
presenting a resistive load (1, 8, 12, 19, 40). The power supply has electrical input means 
for connection to a supply of electrical energy and output means for connection to a 
suitable resistive load and is characterized in that electronic switching means (3, 9, 13, 
25, 26) is provided for switching the electrical power supply to the output means on and 
off at a switching frequency of at least about 100 Hz is embodied therein. The power 
supply thus creates a series of cycles each having an "on" and an "off" component with a 
duty cycle of from about 3 percent to about 90 percent. The power supply optionally 
includes one or more inductors (4, 10, 11, 18, 23, 24, 37,38, 39), as may be necessary, to 
provide, together with the resistive load, a circuit inductance.; The circuit includes means, 
typically diode means that may be inherently present in the switching means, for ensuring 
that any back emf or transient energy generated across the inductance is dissipated across 
the resistive load or is fed back to the power supply source, or both, during the "off" 
component of the duty cycle. The switching frequency, duty cycle, and inductance in the 
power supply are chosen so as to cooperate with the resistive load to provide a required 
operation of the resistive load and generally an enhanced efficiency when compared to 
the efficiency thereof in the absence of the said power supply. 
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Figure 8 
ZA9900385 -- Harnessing a Back EMF 


EP0932248 -- Method of Harnessing a Back-EMF 


Robert W. ALEXANDER 


Dyna-Motor 


The National Tattler (November 11, 1973), p. 6 
"Car Driven by Fuelless System"' 
by 
Tom Valentine 


You’ll never need to drive into a gas station again if Robert Alexander’s fuelless car gets into 
production. 


Alexander has invented an auto-drive system that uses a combination of electricity, air, and 
hydraulics. 


His car can operate without fuel, without noise, without pollution and without the need to 
recharge batteries every day. 


Experts are baffled at how he manages to get energy from “nothing”, but he’s doing it. 


TATTLER visited Pasadena, CA for a demonstration ride in a beat-up old VW that ambles along 
at 36 miles per hour but doesn’t need any fuel. 


An engineer and physicist who accompanied TATTLER was amazed. “This isn’t right”, he said, 
“You can’t be running like this”. 


Alexander grinned and put his finger to his lips. “Shhh! Don’t say that so loud --- the car doesn’t 
know it”. 


A small 7/8 horsepower electric motor provides the initial power. 


“We had to cut the electric motor 24-volt output down to 12 volts for demonstration purposes, 
because we were getting too much power’, Alexander explained. 


Alexander, his two sons, and his partner, James Smith of Montebello, built the fuelless VW in 
about 45 days, primarily to demonstrate they have the answer to auto pollution and fuel shortage 
problems. 


They held a demonstration at Ambasssador College and invited the press. 


They kept their motor under wraps during that first demonstration, but revealed everything 
exclusively for TATTLER later. 


“We don’t need to be so secretive, now that a company in Illinois has contracted to test and 
develop it”, Smith said. 


Here’s how it works, as explained by the inventor. 

“The electric motor starts things spinning off the battery, then the hydraulic and air system 
swings into action to operate the car and recharge the battery with a standard generator-alternator 
setup”. 


The potential of Alexander’s system is unlimited. 


“We are now going to build a standard-sized car that operates with this principle and has four 
air-hydraulic motors --- one at each wheel”. 


The inventor and his partner are encouraged by the contract they signed. 


“T think this is one invention the auto industry won’t get a chance to bury. We’ve got our 
working model and will soon have another on the streets”. 


The real irony of it all lies in the fact that Alexander spent only about $500 to build his drivable 
model, while just around the corner from his home in Pasadena the CalTech Jet Propulsion Lab 
spent $600,000 of a $4-million grant and came up with a cumbersome monstrosity that hardly 
compares with the beat-up VW 


The JPL auto engine burns hydrogen and gasoline and gives off water vapor. 


It took JPL 3-1/2 years to develop the engine, which is designed primarily to reduce exhaust 
emissions. 


Alexander, a refrigeration expert and inventor of a super air-conditioning unit, as well as an ice- 
making device, conceived his idea five years ago but couldn’t get any help in financing to build a 
prototype. 


“We did the best we could with what we had”, he told TATTLER. “I just got this old VW for 
$50 and we just put everything together”. 


Smith shook his head and added, “Just think of what Alex could do if we had only a small 
portion of that grant they wasted on the CalTech project”. 


Engineers, however, will question the principle o Alexander’s motor. 

“T don’t think I can explain the principle, but air pressure can be built up to do a lot of things. It’s 
not sophisticated, it’s simple down-to-earth mechanics”, Alexander said. 

He added, “Our country has always had so many natural resources, we tended to ignore 
conservation and efficiency when designing engines. Now, we’ve got to take another look at 


motor principles”. 


Alexander and Smith may not be able to explain how they get energy from nothing, but humans 
have long been able to do more than they know. 


All one needs to do to be a believer is watch the superbug in action. 


“We call it Super Power because it uses three types of power toward a simple goal”, Alexander 
said. 


The Theory: 


The basic design of this device is a transformer ( flux linkage or acceleration device), used as a 
generator rotor (a flux cutting, velocity device ). 


The AC output is the simultaneous product of this electromagnetic control field, the rate of 
change of acceleration with the respect to time, or Control Field (L/T? = d31 / dt? = the third 
derivative of position. 


The single rotor is comprised of a transformer core, subjected to both a primary motor- 
transformer winding and a secondary transformer-generator winding, with the stator being 
comprised of magnetic field poles. The MK-5(2) generator uses known control electromagnetic 
field technology. 


Only big oil & your gov't has kept this out of mass production. They should be ashamed, but are 
shameless, and we see major cracks now in the heirarchy of mass control . 


Here is basic Control Field Dynamics, in theory; http://community.webtv.net/SkyVessel/Control 


PHOTO 5-9-1 The Alexander motor/generator teat prototype. 
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[57] ABSTRACT 


A form of rotating machine arranged in such a way as 
to convert a substantially constant input voltage into a 
substantially constant output voltage; involving gener- 
ally a rotor that revolves at substantially constant 
speed within a stator and which comprises a trans- 
former core subjected to and having a primary motor- 
transformer winding and a secondary transformer- 
generator winding, whereby transformed and gener- 
ated power are synchronously combined as increased 
output power. 


27 Claims, 3 Drawing Figures 


Antonio d'ANGELO 


Inter-Atomic Ion Motor 


New York Times (Wednesday, March 7, 1928) 


Priest Has Motor Run By ‘Ion Energy' 


Jesuit Inventor From Brazil Is Here To market Product, Now Undergoing Patent Tests ~ Not A 
Fuelless Machine ~ "Inter-Atomic" Force Increases Electric Battery power, He Says -- 
Discounts Hendershot Claims 


An Italian Jesuit priest from Brazil announced here yesterday that he had invented a motor that 
makes use of "interatomic" energy to generate many times the power it receives originally from 
an electric battery. The motor is now at Washington, where it is undergoing the Patent Office 
investigation. 


The priest is the Rev. Antonio d’ Angelo, S.J., a stocky, earnest little man who combines 
missionary work in Brazil with tinkering in his own electrical laboratory. He speaks no English, 
but told of his machine through his brother, Biagio d’Angelo of 1475 LeLand Ave., the Bronx. 


Father d’ Angelo became interested in electricity 20 years ago when he was a student at a Jesuit 
seminary in Naples. A year and a half ago he was sent out by his Order to Brazil to carry on 
missionary work at Ribeirao Preto among the Italian emigrants. He had to get a special 
dispensation from Bishop Alberto Gonzales of Ribeirao Preto to visit the United States where, so 
his brother had written him, fortune comes more easily to the man with a money-saving device. 
He came here in November 1927, and has urged his Bishop to extend his leave of six months. 


The missionary priest does not believe in the Hendershot "fuelless motor". 


"I challenge anyone", he said yesterday, "to use the magnetic field of the earth for running a 
motor. The energy from that would be too small". 


His motor, he said, could be used in the home to supply electric lighting cheaply, and even 
heating. He said that it could be used to run trains, airplanes and automobiles. 


Father d’Angelo had a plan of his motor with him yesterday. He showed how it started to 
develop energy from an electric battery, and how this original impulse worked on the machine to 
generate many time its power through the "electricity produced by the inter-atomic energy of the 
ions". 
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Father Antonio d’Angelo showing his “ionic motor,” which still must 
pass tests of science. Above: G. Reutter and his clock that rewinds itself 


Popular Science Monthly (July 1928, p. 26) 


US Patent # 2,021,177 
Motor Generator & Other Transformer 
Antonio d'Angelo 


[ PDF Format -- 1.3 MB ] 


This invention relates to means for transform- 
ing electrica] energy into oclectrical energy of a 
different type, or into mechanical energy. ‘The 
invention refers more particularly to electrical 
machines provided with a stationary or rotary 
pole-artnature and to a new method of winding 
the primary and secondary circuits carried by 
said armature. 


An object of the present invention is the pro- 
viston of inexpensive, durable and reliable ma- 
chines for transforming direct or alternating cur- 
rent into a single-phase or multi-phase alter- 
nating current or direct current of any desired 
voltage. 

Another object is the adaptation of a machine 


forming direct current into a direct current of 
any desired voltage, 
A further object ts the proviston of a new meth- 


en increase in electromotive forces developed in 
the secondary cireutt, : 
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Atmospheric & RF Electricity Collectors 


GB 157263 
Process and Apparatus for Converting Static Atmospheric Electrical Energy into 
Dynamic Electrical Energy of any Suitable High Periodicity 


Abstract -- Atmospheric electricity, utilizing; influence machines.-Static atmospheric charges 
are converted into alternating-currents of any desired frequency by rotary machines, the stator 


and rotor elements of which form condensers having a capacity which varies during the 
revolution as described in Specincation 157,262. In the simplest form, Fig. 2, the curved stator 
plates 2, 1 are connected to earth E2 and the aerial A which collects the atmospheric charges and 
is earthed through a safety spark gap F. The rotor is motor-driven and consists of concentric 
plates 3, 4 joined through slip-,rings (not shown) to an inductance 9 shunted by a condenser 5. 
With a given aerial polarity, rotation of the plates 3, 4 causes current reversals on the circuit A, 1, 
9, 2, E@, whereby oscillations are set upon the circuit 9, 5, these being tapped by leads 11, 12. 
The condenser 5 may consist of concentric tubes rotating with the rotor or of two juxtaposed 
wound spirals having capacity. The stator and rotor condenser plates may extend over nearly a 
semicircle in place of the quadrants shown in Fig. 2 and the rotor may comprise two consecutive 
cylindrical plates or coil condensers each divided into halves, the inner half of each being 
connected to the outer half of the other. Fig. 7 shows a form in which rings 1, 2, mounted in a 
casing comprising upper and lower parts insulated from each other, are connected to the stator 
condenser plates at intervals. The rotor plates 3, in equal number, are connected to slip-rings 5, 6 
from which alternating-current is taken by brushes when the rotor is motor-driven. The rings 1, 2 
are respectively connected to the aerial collector and earth E2. Several methods of grouping the 
stator-rotor condenser pairs and the components of the oscillating circuit are described. The 
oscillatory current in the rotor circuit may react through a transformer on the main charging 
current and two pairs of stator and rotor plates 1, 2, 3, 4, Fig. 13, may be employed arranged on 
diameters at right-angles, the oscillatory circuit in this case consisting of a mutual inductance 5 
having capacity and a portion of an adjustable inductance 9 in the stator earth connector E2. By 
suitably proportioning the stator and rotor plates, 'resonance may be established, whereby 
undamped waves may be produced. In the form shown in Fig. 15, for high-frequency 
oscillations, the aerial A and earth wire are tapped at points between the stator plates 1, 2 and 
condensers 16, 18 which are joined through an inductance 9. The rotor current is conveyed to the 
power circuit 11, 12 through transformers 10, 10<a>. The members composing the stator and 
rotor plates may be slotted, as shown in Fig. 8, with holes 1 for attaching them to the frame, or 
they may have spiral slots in their surfaces. Alternatively, they may be formed by embedding 
spiral wires 3 in a vulcanite mass | so as to give a smooth surface as shown in Fig. 11. 
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French Patent # 551,882 
Apparatus for Capture of Electric Currents in the Atmosphere 
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French Patent # 565,395 
Combined Apparatus for Capture of Atmospheric Electric Currents with 
Immediate Implementation 
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US 28793 
Electric Apparatus 


Abstract -- An aerostat for obtaining atmpspheric and terrestrial electricity... 
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US 126356 
Improvement in Collecting Energy for Telegraph 


Abstract -- A tower for the purpose of receiving and imparting natural electricity, so as to be in 
constant contact with the upper stratum of electricity which surrounds the earth, by tapping 
which a never-failing supply is formed when brought into contact with the earth. 
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US 129971 
Telegraph Power 


Abstract -- Utilizing natural electricity and establishing an electrical current without the aid of 
wires, batteries, or cables... 


US 674427 
Collecting Atmospheric Electricity 


Abstract -- An appartus for colecting and driving or conducting atmospheric electricity which 
renders it practicable to obtain material quantities of teh same in serviceable form. 


Fig: 1. 
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US 911260 
Collecting Atmospheric Electricity 


Abstract -- A method of colecting electricity from a strata laden with electricity at high altitudes 
in the atmoshere, through the medium of a wire cable suspended from one or more balloons ... 
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US 1014719 
Collecting Atmospheric Electricity 


Abstract -- A method of colecting electricity from a strata laden with electricity at high altitudes 
in the atmoshere, through the medium of a wire cable suspended from one or more balloons ... 
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Walter L Pennock. 


US 1540998 
Conversion of Atmospheric Electric Energy 


Abstract -- Method of obtaining atmospheric electricity by means of metallic ballon collectors... 
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GB 149,917 
Improvements in & Relating to Radio Communication Systems 


Abstract -- Radio transmission and reception through the use of living vegetable organisms such 
as trees, plants, and the like. 


Ls 


NINES 


US 1826727 
Radio Apparatus 
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US 2143437 
Radiant Energy System 


Abstract -- An apparatus for receiving and transmitting radiant energy within a wide range of 
frequencies without necessity of a source of local energy. 
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James Marion Fisher 


US 2813242 
Powering Electrical Devices with Energy Abstracted from the Atmosphere 


Abstract -- A convenient and economical provision of power for the operation of electronic 
circuits and devices using transistors, and of other electrical devices hving modest power 
requirements. 
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Lloyd R. Crump 


US 3205381 
Ionospheric Battery 


Abstract -- A method and apparatus for tapping the enormous reservoir of energy existing in the 
ionosphere... 
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US 3273066 
Apparatus for Detecting Changes in the Atmospheric Electric Field 


Abstract -- A cloud detector and or an apparatus for sensing electrostatic conditions in the 


earth's atmosphere... 
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US 3760257 
EM Wave Energy Converter 


Abstract -- Electromagnetic wave energy is converted into electric power with an array of 
mutually insulated electromagnetic wave absorber elements each responsive to an electric field 
component of the wave as it impinges thereon. Each element includes a portion tapered in the 


direction of wave propagation to provide a relatively wideband response spectrum. Each element 
includes an output for deriving a voltage replica of the electric field variations intercepted by it. 
Adjacent elements are positioned relative to each other so that an electric field subsists between 
adjacent elements in response to the impinging wave. The electric field results in a voltage 
difference between adjacent elements that is fed to a rectifier to derive d.c. output power. The 
element pairs may be arranged in a two-dimensional array to provide power conversion of 
randomly polarized electromagnetic waves, such as sunlight. 


US 3931577 
Radio Receiver Protection Arrangement 


Abstract -- A receiver protection arrangement in which a voltage dependent on aerial voltage 
and a voltage dependent on aerial current are aggregated and applied to means responsive to a 
predetermined aggregate level to effectively short circuit the aerial lead. Additional means may 
be provided to dissipate energy in the input stage of a protected receiver to cause a reduced 
impedance to be reflected across the output of the protective arrangement. 


Fig.l 


Fig. 3. 


US 4,628,299 
Seismic Warning System Using RF Energy Monitor 


Abstract -- The ambient broadband radio frequency field strength from broadcast stations is 
monitored (Figure 4) by periodic sampling (50, 52). A warning indication is provided if the field 
strength drops significantly. Drops in such field strength have been correlated empirically with 
the occurrence of seismic activity, usually several days later. Thus the indication serves as an 
early warning of an impending earthquake. In one preferred embodiment, a broadband, 
horizontal, very long monopole antenna (40) was connected to a rectifying and smoothing circuit 
(Figure 3) to provide a dc output proportional to the ambient rf field... 
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Fred A. BALDINELLI 


Dual Relay Charger 
Boston Evening Globe (Dec. 4, 1974) 


"State Probes Magic Battery Invention" 
by 
Richard Connolly 


When Anthony Gallucio talks about the “little black box” and what he claims is its amazing 
contribution to the field of energy his description bridges the gap between Thomas Edison and 
television’s Mission Impossible. 


Gallucio, a lawyer and former Cambridge School Committee member, says he and his partner, 
Fred A. Baldinelli of 135 Atherton St., Milton, are developing what he describes as a dual relay 
charger capable of creating AC power from a 12-volt battery. 


Both Gallucio and Baldinelli, the inventor, cl;aim that the device, iunlike anything on today’s 
market, can power an automobile or provide 1000 to 1500 volts --- enough to illuminate a house. 


Essentially it is a battery charger that has AC power”, Gallucio explains. “You can use it any 
place you use electricity”. 


“The device is solid state”, Gallucio says. “It has not moving parts. No chemicals, no batteries or 
fuel cells. The materials and parts are readily available and the output can be varied by changing 
the size of the device”. 


Gallucio describes the present model of Baldinaelli’s invention as about the same size as an 
automobile battery. He says the Ford Motor Company and Raytheon Company have expressed 
interest in the device. 

Investigators in the office of Attorney General Robert H. Quinn also are interested in the 
invention and reportedly are prepared to present information to a Suffolk County grand jury next 


week. 


State detectives assigned to the Criminal Division reportedly have investigated the Gallucio- 
Baldinelli venture as a result of claims made by persons who said they invested in the invention. 


While Gallucio declined to say how much has been invested, investigators reportedly have 
estimated the figure at $100,000 or more. 


They reportedly have been told that a Medford man invested $23,000, a Wakefield man 
$100,000 and a Springfield businessman $120,000. 


But the big question involves the source of energy. Nobody seems ot know what it is. 
Gallucio says he doesn’t know. 


He lives at 86 Buckingham St., Cambridge, is counsel for the State Dept. of Labor and Industries 
and was secretary to the late John F. Kennedy when JFK was a congressman. 


Gallucio says his partner, Baldinelli, whom he describes as “a genius, an electronic genius”, isn’t 
sure of the source of energy either. 


“T can’t tell you”, Gallucio says. “We don’t know the source of energy. Mr. Baldinelli doesn’t 
know either. He’s a raw inventor. He doesn’t know how it happens. He doesn’t [... missing line 


of text]... 


“He knows what you have to put together. He knows it happens”, Gallucio says of his partner. 


But he is quick to point out that even if they did know the source of energy they wouldn’t say 
because they consider the invention so valuable. 


In fact, Gallucio says, Baldinelli has been developing a self-destruct mechanism for the device so 
that it would ruin itself if anyone tried to open it for inspection during testing by engineers. 


Gallucio says the self-destruct model should be completed by tomorrow. 


The Harvard graduate says he became interested in Baldinelli’s inventions about 11 years ago 
when he represented Baldinelli as a lawyer. 


Baldinelli’s device developed through his attempt to improve the automobile alternator, 
according to Gallucio. 


Recently he equipped a Volkswagen with the device and it powered the vehicle without 
depleting the battery in a test which Gallucio says was witnessed by Ford engineers. 


Baldinelli, who says he also invented a burglar alarm that fits in a doorknob, claims to have 
illuminated his home with power from his device on the night of the great Blackout. 


The lights in his home drew so much attention in the darkened neighborhood, Baldinelli says, he 
decided to extinguish three spotlights which illuminated his backyard. 


When the lights of the Northeast went out a few years ago, Baldinelli says, he merely plugged 
his invention into a wall socket and his lights went back on. 


Gallucio says he used the device to feed electricity to a building daily for several months. 


Getting sufficient money for research and attempting to sell the invention to such firms as Ford 
and Raytheon has been a struggle, according to Gallucio. 


He says none of his friends who invested has been dissatisfied with the progress of development 
but he was told that some individuals who purchased an interest in the device from another 
person complained to the attorney general’s office. 


Baldinelli, who says his primary experience in electronics dates employment in an auto radio 
shop, holds a patent on the device. 


Baldinelli has discovered what engineers have described as “a very extraordinary thing”, 
according to Gallucio. 


“What stuns the engineers is that it looks like there is no power depletion in the battery”, 
Gallucio says. “The engineers go crazy. They don’t believe it. They say it can’t happen”. 


“They say you can’t do this (draw power from a battery without depleting it) and here he 
(Baldinelli) is doing it. They said we couldn’t fly to the moon. We flew there”. 


When the Volkswagen was used in a test, Gallucio says, Ford’s engineers placed meters on the 
battery and noticed no power depletion. 


Gallucio is apprehensive about the effect the attorney general’s investigation may have on his 
venture with Baldinelli. 


But someday, he says, the invention will be recognized. 


“Someday”, he says, “they’Il pin a medal on me and the inventor will get a Nobel Prize”. 


Alexander BARANOYN , et ai. 


Structured Water Fuel 


http://torrents.ru/forum/viewtopic.php?t=1080242 


Alexander V. Baranov 
email: baranov @ california.usa.com 
phone: +380689444212 


My name is Alexander Baranov, I'm a scientist of National University of the Nuclear energy and 
the Industry, being outside the Russian Federation. I develop the alternative "know-how" of 
energy which are available me data, allow to approve, that there has come the end of an epoch of 
oil and gas. As a matter of fact, I am the enemy of Russia, successful realization of my theme 
will essentially reduce receipt to Russia of money from sale of oil and gas. 


And as to me is what to tell on the given theme, still and the dangerous enemy. 


I perfectly understand, my scientific activity can result in what consequences for economy of 
Russia. Also I guess, what consequences can come for me personally. 


Nevertheless, I have made a decision, and I operate according to this decision. The person has 
practically destroyed the inhabitancy, but there is not passed yet a point of return, on my belief, it 
is necessary to accept emergency measures for rescue of biosphere... 


Each person has a strength, as well as at metal, and today there was an event which has 
compelled to operate me as much as possible quickly, and is as much as possible effective. 


Water can be used as fuel in automobile internal combustion engines without their essential 
alteration. 


How it to make? 


Water in itself is not fuel, and does not burn. But water is an initial component of fuel, by simple 
transformations it will be transformed that burns, for example, in methane, the chemical formula- 
CH4, propane, and butane-C2HS. All these gases are hydrocarbons, that is contain two chemical 
elements - carbon and hydrogen, and turn out from water the chemical formula of -H20. But 
allow, you will tell, in fact in water there is no carbon? No, but during transformation to water it 
appears under scheme O = C + D + D, where about - oxygen, with - carbon, D - deuterium 
(double hydrogen). D, by the way is the most valuable chemical element for the nuclear industry. 
For allocation of heavy water from usual into which it enters, complex, expensive technologies 
are used. Here, it turns out without special problems. 


That you have read through, it any more chemistry, is NUCLEAR reaction. 

How it to carry out? 

For this purpose the process externally reminding electrolysis is used, high-frequency resonant 
transformer ( Tesla Coil ) which impulses of a current transform atom of oxygen so only is 
used, that it breaks up to three splinters - carbon and two D. 


Power balance of reaction of full conformity with the law of conservation of energy k=50. 


That is energy of combustion of gaseous products of decomposition of water in 50 times 
surpasses the energy spent for it. 


For those who has not understood, I shall remind, that the Law of conservation of energy - the 
organic law of the nature, consisting that energy of the closed system is kept in time. In other 
words, energy cannot arise from anything and cannot disappear anywhere, it can pass only from 
one form in another. 


Then superfluous energy is 50 times more spent whence has undertaken? Where a mistake? 


This that well-known energy of communication counted with Enstein’s formula: delta E = delta 
MC%2, where C -speed of light. 


The known scientist, Boris Vasilevich Bolotov has constructed skilled installation, on splitting 
water with the subsequent synthesis of hydrocarbons, more in detail 


http://www.aif.ua/articles/article.aspx? Issueld=115&Articleld=1835 


I confirm, working capacity of this installation. 


The water having cluster structure, except for it can be transformed to fuel due to redistribution 
of own internal energy after introduction of an additive, for example a liquid mix of 
hydrocarbons which on weight can be less than one percent. 


Process of transformation reminds a chain falling , a domino where in a role of an initial impulse 
dropping the first ** the domino acts an additive. 


More in detail about this technology you can learn, having looked film, is loaded repeatedly: 


http://www.youtube.com/watch?v=lytBvRItkwU 


Part 1.This video about absolutely new Russian technology: Water fuel, thermonuclear reaction, 
hydrogen fuel, fuel element, Stanley Pons, Cold thermonuclear synthesis, new type of power If 
you can translate it, You will know one of the most biggest Russian secret- ordinary water as 
fuel! This video FOR GOVERNMENT of the Russian Federation. 
http://www.youtube.com/watch?v=nsylcfO8RTA 

http://www.youtube.com/watch? v=Q4Q8U1jRLow 


My own work: 


Excitation by electromagnetic radiation of metal catalysts for start thermonuclear reaction in 
water. 


1) Spectrum of absorption of the catalyst. A spectrum of emission of the catalyst. (radiation with 
the changed parameters). Excitation of water by the catalyst on frequencies of a spectrum of 


radiation of the catalyst. 


2) Synchronization of molecules of water by an external electromagnetic field. Anisotropy of 
water. 


3) Direct absorption of a nuclear energy of communication by a resonant oscillatory contour. 
Hydrogen fuel 
I with my colleague Evgeny Gurevich Antonov working main technologist scientifically a 


production association of name LAVOCHKIN, about 20 years ago we have dealt with a problem 
of alternative fuel. 


In 1996 the congress of the USA has made a decision on creation of fuel on a hydrogen basis 
calculated on 2&#1054; years. 


Back or little bit earlier president Bush has declared half a year, that through 5 years the USA 
will not require oil. Syears the big term and president Bush can be mistaken, or to it have given 


the incorrect information. 


You now will see burning water, hydrogen fuel on the basis of water is more exact. Percent of 
the maintenance of water in initial components of a mix it is essential more than 99 %. 


I suggest to construct our dialogue under the following scheme: you see water. Check up, that it 
is water. 


Smell, drink. 

Tell, what you have drunk? 

-it pure water 

I ask the second witness to confirm that it is water. 

I confirm, pure water. 

Now you drink. To follow-I shall drink. 

Water is it an Africa water. Russian humour. 

And suddenly it burns? From Americans have bought. Russian humour. 

Let's check up it. 

After the flame of a lighter has evaporated water, the paper has started to burn. 
You see, water does not burn. 

Now add water in two small bottle, up to the certain level. 

There is enough. 

Now here. 

Before you two small bottles of water. 

Now I am insolent in a hand diesel fuel which has been bought on automobile refuelling. 


Let's check up it and we shall see, how burns diesel fuel. 


You see a bright flame and a soot. The result is predicted a paper impregnated by fuel burns well. 


Now I type diesel fuel and we add in water. We close bottles. Bottles after that we shake up. 
Water has grown turbid. 


How you estimate quantity of the added fuel in water? 

I believe the additive of fuel in water less than 1 %. 

That there has passed process of reorganization of structure of water and water has ceased to be 
water and diesel fuel has reconstructed the structure too and as a result it has turned out new 
substances some time is necessary. Therefore we still a little bit shall stir up. 

While it is two phase mix, but it becomes a homogeneous liquid after a while. 

We expect 5 minutes, Now we wish to declare: 

I shall speak and Evgeny Gurevich will show documents. 

That you see is a product. You are convinced of it. 

This product has obtained the international recognition. 

Swiss corporation RGS or RJS investigated and has confirmed properties of a product and 
has estimated, here the conclusion: heat of combustion of standard fuel 46 Points, and 


diesel fuel 43 Points. We gave them a mix of 50 % of fuel. 


Also you see the conclusion of laboratory of mineral oil and fuel of South Korea with tables in 
figures, schedules. Also we have the offer on cooperation from South-Korean investors. 


Also we have the conclusion from institute of problems of natural sciences which confirm, that 
the product is fuel. 


It is small station of generation of heat near the city of Zelenograd. This standard boiler-house 
constructed in 1950. Boilers of a Podolsk factory are used. On a photo in the bottom boiler burns 
diesel fuel, on top photo-our new fuel. 50 % are mixed with standard fuel. 


It has been made not by us. It has been made by one of services of the government of Moscow. 


They have made fuel under our control, and they stored its two months for full reorganization of 
structure. 


After tests, results and the report have been transferred to us. The mix of standard fuel of 50 % - 
50 % new fuel was used. The charge of a mix was on 30 % less, than at use of standard fuel. 


I am most of all convinced that we have made unique technology the conclusion about market 
cost of actives of the project. The conclusion is made by a bureau of financial consultations and 
estimations. The patent for the invention is estimated from above $ 5 billion. 


Also I was convinced that we have made a great thing, after viewing a response of The 
academician Frolov Konstantin Vasilevich, unfortunately it has died, I know. 


It was very cautious person, it carefully checks all. 
Search for the conclusion of academician Frolov. 
Here it: 


Dear Konstantin Fedorovich, writes it to the manager of the project. It is possible to show, the 
form of committee at the president of Russia. Academician Frolov writes: During special 
physical processing water-hydrocarbonic mixes with a high probability an established fact 
of reception steady in time and on properties of essentially new class of the chemical 
compounds possessing properties of liquid combustible materials. The parity of water and 
hydrocarbons in investigated samples made from 10 up to 90 %, with preservation of 
ability to ignition. I consider this direction very important for industrial application as effective 
ecological fuel. In current of two years after optimization the output on an industrial level of 
production is possible. 


The person which wrote it very cautious. I have read through its conclusion in which it has 
recognized the important invention and have understood, that we could convince it that this 


technology works well. 


I wish to tell, Jury Ivanovich began career in firm Lavochkin we have started to cooperate 15-17 
years ago. 


We have begun earlier other interesting theme which has received Paul Borodina's high 
estimation which held a post of the president of Russia operating affairs. 


It writes: Dear Valery Nikolaevich! 


Researches on creation of thermal energy sources spent by Mr. Krasnov are priority for creation 
of alternative power of the future. 


I ask to accelerate as much as possible works on this theme, and bench tests. 


Then we worked with other theme — heat generator, we for the first time have fixed plasma in a 
liquid. 


On result of these tests we have come to conclusion about danger of cold thermonuclear 
synthesis without reliable biological protection. Experiences were spent on mice. 


That theme has been transferred to other experts, and we have borrowed in this technology. 
Hydrogen liquid fuel on the basis of connections. 


We have agreeed to creating pre-production models of installations both for the structured water 
and for reception of fuel and for application of this water in an agriculture and farmers. 


I think, we should in it to year at support leave on creation of installations, carry out all 
researches. And we on a horse. I am right, Jury Ivanovich? 


But it is difficult. The problem is solved very much greater. To replace oil with water. 


We can speak about it much. The biosphere is practically destroyed. Let's look, has passed more 
than 5 minutes. 


Yes the god will help us. And it is completely not ridiculous. 
The paper burns not. And by what it is impregnated. 
Let's repeat with other bottle. Too most. 


Character of burning and temperature above than at burning diesel fuel. Everyone see a greater 
difference. Even in the city of Odessa. Russian humour. 


Through certain time when reorganization of structure will occur more strongly water, water is 
more exact any more, will burn a dark blue flame as spirit. 


Now the product burned 1500-1600 degrees celsies, and at long endurance temperature 
reaches 2000 degrees. 


We speak a science and a science, Evgenie, where leaflets red? 
Closely look at these two documents, 


These are absolutely unique photos. You see structure of a product about which academician 
Frolov wrote. 


And here it is structure of water. Here that water. Which is a source of a life. 


Pictures are made with use of an electronic microscope in chamber Kirlian and with ex-potential 
influence of powerful laser radiation. 


This installation is only in Russia in any country except for Russia these researches to make it is 
impossible. 


Conclusion before you plasma. 


Water in the form of plasma. 


That plasma to receive which 40 years scientists of all world and academician Velihov for 
thermonuclear synthesis try. 


Instead of 20 billion roubles on researches, Russia did not finance us. 
We have not received any cent. All have made. 


Besides our work was stirred by competitors. They created to us problems. I understand, that we 
see a miracle, but it not a miracle, -it is physics. 


You remember the Bible where it is told about a miracle in a temple when 

Jesus has transformed water into wine? 

Then it was a miracle. Now we speak, it is physics. 

We are able to do it by means of technical devices. 

According to the bible the Christ could to do miracles without the industrial equipment. 


Modern researches in the physicist show, that transformation of one chemical elements in 
another for example Li2O0=Si is possible 


Water turns to wine, the basis hydrogen and oxygen and is a little carbon. 

Which turns out from oxygen. 

The modern science knows far not all. We are waited with new opening. 

The science does not answer a question why the ground why galaxies have the form of a spiral as 
the atom we till now is arranged do not know precisely, interaction of a proton spins and ** is 
not studied. 

The modern science only pretends, that understands the device of the world. In 1946 Schrédinger 
has told: any of laws of a modern science in wildlife does not work in exact conformity with the 
theory. 


Hence, I have the right to draw a conclusion: 


Or the wildlife is arranged incorrectly, or our representations are erroneous, and knowledge are 
inexact and incomplete. 


That you have now seen that, it is the first confident step to true understanding of the device of 
the world and space, understanding of an essence of things... 


As a matter of fact it is revolution, in fact if chemical elements in a periodic table represent 
assembly from hydrogen, as from LEGO, new opening will be often. 


Very important question. 

Cost of reception of this water of 1000 kg = $5-7 can be $10. 

You know cost of diesel fuel, how many it is necessary you saw. 

Business the plan write. We trust you. 

Jury Ivanovich has not noted one important moment-clearly, that it is a new kind of fuel. 
We filled diesel engines of tractors of our farmers, and they worked without problems. 
I confirm. The technology is tested. Tractors ploughed the ground. 

Evgeniy, it has what value in comparison with the fact that water burns. 

All is equal where it burns in boilers, tractors or turbines. 

Problem in other: today for Russia is unprofitable to open to the world this technology. 
Russia a big exporter of oil and gas. 

Therefore it is absolutely unprofitable to Russia. 

Moreover, introduction of this fuel represents threat for the budget of Russia. 

And this threat not only for Russia. 


Therefore we address to the world that you knew, that such technology exists, and Russian are 
still capable of much. 


We plan to put pressure through distribution of this technology upon the government of Russia. 
The last, that I wish to tell. 
On March, Ist, 2007, on advisory council in the government of Russia at Mr. Gref. 


I have lead protection of two mega the projects, the first is this project, The second - use of the 
structured water in an agriculture to not use chemical substances, fertilizer, poisons. 


I shall explain the purpose to refuse all kinds of chemistry in an agriculture. 


My report has been approved. 


Thanks for viewing. 


See also: 


! 


"Heavy Watergate -- The War Against Cold Fusion' 


http://torrents.ru/forum/viewtopic.php?t=1080242 


http://v3.espacenet.com/publicationDetails/biblio? KC=A 1 &date=20060308& NR=1632547A 
1&DB=EPODOC &locale=en_EP&CC=EP&FT=D 


Method and Apparatus for Cracking Hydrocarbons 
EP1632547 


2006-03-08 

Inventor(s): PRIBYSHYN VICTOR [UA]; PRIBYSHYN ALEXANDER [UA]; BOLOTOV 
BORIS [UA]; BOLOTOV MAXIM [UA] 

Applicant(s): PRIBYSHYN VICTOR [UA]; KADIRHODJAEV ULUGBEK [UZ]; 
KRUCKOW HENRY 

Classification: - international: C10G15/08; BO1J19/08; BO1J19/10; C10G15/10; C10G15/00; 
B01J19/08; BO1J19/10- European: C10G15/08; C10G15/10 


Abstract -- The present invention is directed to a method for cracking hydrocarbons whereby 
the hydrocarbon educt is fed to a reactor in which the educt is provided with deuterium or 
deuterium compounds or with the disintegration product thereof. The invention further is 
directed to a reactor for cracking hydrocarbons having an inlet and an outlet as well as a 
substance which is adapted to release deuterium or deuterium compounds in the heated state 
when applying electric current pulses. The invention is further directed to an ultrasonic reactor 
having a spherical reactor wall in which at least two ultrasonic generators are provided at 
opposite portions of the reactor such that the ultrasonic waves are focused in the centre of the 
reactor. 


METHOD FOR PURIFICATION OF SOIL FROM RADIO NUCLIDES 
SU1804280 (A3) 


Publication date: 1993-03-23 

Inventor(s)): ROMANOVSKIJ VLADIMIR V [SU]; BOLOTOV BORIS V [SU] 
Applicant(s): INST YADERNOJ ENERGET AN BRUS [SU] 

Classification: - international: AO1B79/02; A01B79/00; (PC1-7): A01B79/02 


William BARBAT 


Self-Sustaining Electrical Generator 


US Patent Application # 2007/0007844 


Self-Sustaining Electric-Power Generator Utilizing Electrons of Low Inertial 
Mass to Magnify Inductive Energy 


( 11 January 2007 ) 
William N. BARBAT 
Abstract 


Electrical oscillations in a metallic "sending coil" radiate inductive photons toward one or more 
"energy-magnifying coils" comprised of a photoconductor or doped semiconductor coating a 
metallic conductor, or comprised of a superconductor. Electrons of low inertial mass in the 
energy-magnifying coil(s) receive from the sending coil a transverse force having no in-line 
backforce, which exempts this force from the energy-conservation rule. The low-mass electrons 
in the energy-magnifying coil(s) receive increased acceleration proportional to normal electron 
mass divided by the lesser mass. Secondarily radiated inductive-photon energy is magnified 
proportionally to the electrons' greater acceleration, squared. E.g., the inductive-energy- 
magnification factor of CdSe photoelectrons with 0.13.times. normal electron mass is 59.times.. 
Magnified inductive-photon energy from the energy-magnifying coil(s) induces oscillating 
electric energy in one or more metallic "output coil(s)." The electric energy output exceeds 
energy input if more of the magnified photon-induction energy is directed toward the output 
coil(s) than is directed as a counter force to the sending coil. After an external energy source 
initiates the oscillations, feedback from the generated surplus energy makes the device a self- 
sustaining generator of electric power for useful purposes. 


Correspondence: KLARQUIST SPARKMAN, LLP; 121 SW SALMON STREET, SUITE 1600, 
PORTLAND, OR 97204 

Assignee: Levitronics, Inc. 

US Cl. 310/208 

Intl. Cl. HO2K 3/04 20060101 HO2K003/04 


Description 


CROSS REFERENCE TO RELATED APPLICATION 


[0001] This application corresponds to, and claims the benefit under 35 U.S.C. .sctn.119(e), of 
U.S. Provisional application No. 60/697,729, filed on Jul. 8, 2005, incorporated herein by 
reference in its entirety. 


FIELD 


[0002] This disclosure introduces a technical field in which practical electrical energy is created 
in accordance with the overlooked exception to the energy-conservation rule that Herman von 
Helmholtz described in his 1847 doctrine on energy conservation: "If... bodies possess forces 
which depend upon time and velocity, or which act in directions other than lines which unite 
each pair of material points, . . . then combinations of such bodies are possible in which force 
may be either lost or gained ad infinitum." A transverse inductive force qualifies for Helmholtz's 
ad infinitum rule, but this force is not sufficient of itself to cause a greater energy output than 
input when applied to electrons of normal mass due to their unique charge-to-mass ratio. 
However, the increased acceleration of conduction electrons of less-than-normal inertial mass, as 
occurs in photoconductors, doped semiconductors, and superconductors, is proportional to the 
normal electron mass divided by the low electron mass, and the magnification of harnessable 
inductive energy is proportional to the greater relative acceleration, squared. 


BACKGROUND 


[0003] Magnetic force also satisfies Helmholtz's exemption to the energy-conservation rule 
because magnetic force is transverse to the force that causes it, and magnetic force is determined 
by the "relative velocity" (i.e., perpendicular to the connecting line) between electric charges. 
Magnification of magnetic force and energy was demonstrated by E. Leimer (1915) in the coil of 
a speaker phone and in the coil of a galvanometer when he irradiated a radio antenna-wire with 
radium. A 10-milligram, linear radium source produced a measured 2.6-fold increase in electrical 
current in the antenna-wire in comparing inaudible radio reception without radium to audible 
reception with radium. This represented a (2.6).sup.2=7.times. increase in electrical energy 
flowing through the respective wire coils. The possibility of this enhanced reception being 
attributed to a person's body holding the unit of radium to the wire was eliminated by Leimer's 
additional observation that, whenever the orientation of the small radium unit was changed to 
approximately 30 degrees relative to the wire, the energy enhancement ceased. 


[0004] Applicant has deduced that Leimer's energy magnification most likely was due to low- 
mass electrons that were liberated and made conductive in the antenna by alpha radiation, which 
allowed these special electrons to be given a greater-than-normal acceleration by the received 
radio-broadcast photons. Applicant has further deduced that such low-mass electrons must have 
originated in a thin-film coating of cupric oxide (CuO) on the antenna wire. CuO is a dull-black, 
polycrystalline, semiconducting compound that develops in situ on copper and bronze wire in the 
course of annealing the wire in the presence of air. Such CuO coatings have been observed by 
Applicant on historical laboratory wire at the Science Museum at Oxford University, U.K., and 
on copper house wire of that era in the U.S., indicating that CuO coatings were commonplace. In 


later years, annealing has taken place under conditions that prevent most oxidation. This is 
followed by acid treatment to remove any remaining oxides, leaving shiny wire. 


[0005] The same year that the English translation of Leimer's paper appeared in Scientific 
American, 16-year old Alfred M. Hubbard of Seattle, Wash., reportedly invented a fuelless 
generator, which he later admitted employed radium. Applicant interprets this as implying that 
Leimer's energy-magnification was utilized by Hubbard with feedback to make it self-sustaining. 
Three years later Hubbard publicly demonstrated a relatively advanced fuelless generator that 
illuminated a 20-watt incandescent bulb (Anon. 1919a). A reputable physics professor from 
Seattle College, who was intimately familiar with Hubbard's device (but not at liberty to disclose 
its construction details), vouched for the integrity of the fuelless generator and declared that it 
was not a storage device, but he did not know why it worked (Anon. 1919b). Because Hubbard 
initially had no financial means of his own, it is likely the professor had provided Hubbard with 
the use of the expensive radium initially and thereby witnessed the inventing process in his own 
laboratory. 


[0006] Newspaper photos (Anon. 1920a) of a more impressive demonstration of Hubbard's 
fuelless generator show a device described as 14 inches (36 cm) long and 11 inches (28 cm) in 
diameter connected by four heavy electrical cables to a 35-horsepower (26 kW) electric motor. 
The motor reportedly propelled an 18-foot open launch around a lake at a speed of 8 to 10 knots 
(Anon. 1920b). The event was witnessed by a cautious news reporter who claims to have 
checked thoroughly for any wires that might have been connected to hidden batteries by lifting 
the device and motor from the boat. Radioactive-decay energy can be eliminated as the main 
power source because about 10.sup.8 times more radium than the entire world's supply would 
have been needed to equal Hubbard's reported electric energy output of 330 amperes and 124 
volts. 


[0007] Lester J. Hendershot of Pittsburgh, Pa., reportedly demonstrated a fuelless generator in 
1928 that was claimed by Hubbard to be a copy of his own device (1928h). The president of 
Stout Air Services, William B. Stout, who also designed the Ford Trimotor airplane, reported 
(1928b): "The demonstration was very impressive. It was actually uncanny... . The small model 
appeared to operate exactly as Hendershot explained it did." Also reportedly attesting to the 
operability of Hendershot's fuelless generator were Colonel Charles A. Lindbergh and Major 
Thomas Lanphier of the U.S. Air Corps (1928a, et seq.), and Lanphier's troops reportedly 
assembled a working model of the device. 


[0008] To the Applicant's best knowledge, the only depiction that was made public of the interior 
components of any of these reported generators consists of a sketchy drawing (Bermann 1928h) 
of Hubbard's apparatus similar in size to the device shown in his 1919 demonstration. It depicts a 
complex set of parallel coils measuring 6 inches (15 cm) in length and 4.5 inches (11.4 cm) 
overall in diameter. Four leads of insulated wire with the insulation peeled back are shown 
coming out of the end of the device. What those four wires were connected to internally was not 
shown. Hubbard's description of the internal arrangement of coils in the device generally 
matches the drawing (Anon. 1920a): "It is made up of a group of eight electro-magnets, each 
with primary and secondary windings of copper wire, which are arranged around a large steel 
core. The core likewise has a single winding. About the entire group of cells is a secondary 


winding." Nothing was reported or depicted about how components functioned with each other, 
or how much radium was used and where the radium was positioned. The only connectors visible 
on the drawing were between the outer windings of the eight electromagnet coils. Theses 
connectors show that the direction of the windings alternated between clockwise and 
counterclockwise on adjacent coils, so that the polarity of each electromagnet would have been 
opposite to that of its adjacent neighbors. 


[0009] If the Hubbard and Hendershot devices actually operated as reported, they apparently 
never attained acceptance or commercial success. Assuming the devices actually worked, their 
lack of success may have largely been financially based or supply-based, or both, compounded 
with skepticism from believers in the universal energy-conservation doctrine. How much radium 
was employed by Hubbard in his larger generator can only be guessed at, but assuming a typical 
laboratory radium needle containing 10 milligrams of radium was used, this amount would have 
cost $900 in 1920, dropping to $500 in 1929. That much radium in a fuelless generator would 
have cost as much as an inexpensive automobile in the 1920s. Possibly much more radium was 
used than 10 milligrams. 


[0010] In 1922, when the Radium Company of America of Pittsburgh, Pa., reportedly 
discontinued its work with Hubbard on his invention (1928h), the entire world's supply of radium 
was only about 250 grams. With the extreme assumption that only | milligram of radium was 
needed per generator, less than 10 percent of a single year's production of autos in the U.S. in the 
mid-1920s could have been supplied with such generators. Apparently Hendershot had tried to 
revive the technology by showing that the fuelless generator could extend the range of air flight 
indefinitely, but his technology never attracted a sponsor from any private, public or 
philanthropic entity. 


[0011] U.S. Pat. No. 4,835,433 to Brown superficially resembles the drawing of Hubbard's 
device. Brown's device appears to have the same number and essentially the same general 
arrangement of wire coils as Hubbard's generator, as nearly as can be understood from the 
newspaper articles depicting that device. Apparently no information concerning either the 
Hubbard or Hendershot devices was considered during prosecution of the '433 patent. Brown 
discusses the conversion of energy of radioactive decay products, principally alpha emissions, to 
electrical energy by amplifying electrical oscillations in a high-Q L-C circuit irradiated by 
radioactive materials. "During the absorption process, each alpha particle will collide with one or 
more atoms in the conductor knocking electrons from their orbits and imparting some kinetic 
energy to the electrons in the conductor thereby increasing its conductivity." (Col. 3, line 68 to 
col. 4, line 5.) No claim was made by Brown that the device employed a semiconductor or 
photoconductor that could have provided low-mass electrons for energy magnification. 


[0012] Brown claimed an output of 23 amps at 400 volts, which is vastly greater than all the 
decay-energy represented by his reported radioactive content of 1 milligram of radium that was 
surrounded by weakly radioactive uranium rods and thorium powder. Powdered thorium is 
highly pyrophoric, so it is typically sealed in a nitrogen atmosphere to prevent spontaneous 
combustion. In his device Brown reportedly confined the thorium in cardboard without any 
mention of sealing out air. This condition would have invited a meltdown that could have been 
misinterpreted as massive out-of-control electrical production. 


[0013] To the best of the Applicant's knowledge, and as noted, none of the devices summarized 
above ever was commercially accepted or exploited for any of various possible reasons. To the 
Applicant's best knowledge, no person other than the Applicant has ever indicated that the 
presence of cupric oxide on their wires could have provided energy magnification. If Hubbard's 
device actually did work, certain characteristics of its design are unexplainable by the Applicant, 
namely the use of four rather than two large electrical cables to connect his device to an electric 
motor, and the use of alternating polarity instead of single-direction polarity in the orientation of 
the multiple coils surrounding a central coil. Applicant therefore believes that the specification 
herein sets forth original configurations of electrical-energy generators that have no known 
precedent. 


SUMMARY 


[0014] To address the needs for electrical generators that are capable of self-generating 
substantial amounts of electrical power in various environments, and that are portable as well as 
stationary, apparatus and methods are provided for magnifying an electrical input, and (with 
feedback) for generating usable electrical power indefinitely without fuel or other external 
energy source except for starting. The apparatus utilize electrons of low effective mass, which 
receive greater acceleration than normal electrons in an amount that is inversely proportional to 
the effective mass. Applicant has determined that effective mass is the same as the electron's true 
inertial mass. The photon energy that is radiated when an electron is accelerated is proportional 
the square of the acceleration, so the increase in radiated photon energy from an accelerated low- 
mass electron over the energy from a normal electron is equal to the inverse square of the 
effective mass. E.g., the calculated energy magnification provided by photoconducting electrons 
in cadmium selenide, with an electron effective mass of 0.13, is 59.times.. The use of a 
transverse force, that lacks a direct back-force, to accelerate low-mass electrons in an oscillating 
manner circumvents any equal-and-opposite force that would invoke the application of the 
energy-conservation law of kinetics and thermodynamics. 


[0015] The various embodiments of the apparatus, which are configured either to magnify 
continuously an input of oscillating electric energy, or to serve as a self-sustaining electric 
generator, employ three principal components: at least one sending coil; at least one energy- 
magnifying coil comprising a material that produces, in a "condition," low-mass electrons; and at 
least one output coil. The apparatus desirably also includes means for establishing the condition 
with respect to the energy-magnifying coil(s). Except where otherwise indicated in the remainder 
of this text, where the number of coils of a particular type is referred to in the singular, it will be 
understood that a plurality of coils of the respective type alternatively can be utilized. 


[0016] Electrical oscillation in the sending coil, which is comprised of a metallic conductor, 
causes radiation of inductive photons from the sending coil. The energy-magnifying coil is 
situated relative to the sending coil to receive inductive photons from the sending coil. The 
inductive photons radiating from electrical oscillations in the sending coil convey a transverse 
force to the low-mass electrons in the energy-magnifying coil with no direct back-force on the 
sending coil. The greater-than-normal accelerations that are produced in the low-mass electrons 
of the energy-magnifying coil produce greater irradiation energy of inductive photons than 
normal. 


[0017] The output coil is situated to receive the magnified inductive-photon energy from the 
energy-magnifying coil. The inductive-photon energy received by the output coil, which is 
comprised of a metallic conductor, is converted into an oscillating electrical current of normal 
electrons. In order for the electrical output to exceed the electrical input, the output coil is 
situated in such a manner that it receives more of the magnified inductive-photon energy than 
that which is directed back against the sending coil to act as a back-force. This "energy leverage" 
causes the electrical energy output to exceed the input. 


[0018] By way of example, the energy-magnifying coil can comprise a superconducting material, 
wherein the "condition" is a temperature (e.g., a cryogenic temperature) at which the 
superconducting material exhibits superconducting behavior characterized by production of low- 
mass electrons. By way of another example, the energy-magnifying coil can comprise a 
photoconductive material, wherein the "condition" is a situation in which the photoconductive 
material is illuminated by a wavelength of photon radiation sufficient to cause the 
photoconductive material of the energy-magnifying coil to produce conduction electrons having 
low effective mass. In this latter example, the means for establishing the condition can comprise 
a photoconduction exciter (e.g., one or more LEDs) situated and configured to illuminate the 
photoconductive material of the energy-magnifying coil with the wavelength of photon radiation. 
By way of yet another example, the "condition" is the presence of a particular dopant in a 
semiconductor that provides a low-mass electron as a charge carrier. Also by way of example, 
the energy-magnifying coil can comprise a semiconductive element or compound that has been 
doped with a particular element or compound that makes it conductive of low-mass electrons 
without illumination by photon radiation other than by ambient photons. 


[0019] Various apparatus embodiments comprise different respective numbers and arrangements 
of the principal components. The various embodiments additionally can comprise one or more of 
circuitry, energizers, shielding, and other components to fulfill the object of providing a self- 
sustaining source of electrical power for useful purposes. 


[0020] Also provided are methods for generating an electrical current. In an embodiment of such 
a method a first coil is energized with an electrical oscillation sufficient to cause the first coil to 
radiate inductive photons. At least some of the radiated inductive photons from the first coil, 
called a sending coil, are received by a second coil, called the energy-magnifying coil, 
comprising a material that produces low-mass electrons. The received inductive photons impart 
respective transverse forces to the low-mass electrons that cause the low-mass electrons to 
experience accelerations in the material that are greater than accelerations that otherwise would 
be experienced by normal free electrons experiencing the transverse forces. Conduction of the 
accelerated low-mass electrons in the second coil causes the second coil to produce a magnified 
inductive force. The magnified inductive force is received by a third coil so as to cause the third 
coil to produce an oscillating electrical output of normal conduction electrons that has greater 
energy than the initial oscillation. A portion of the oscillating electrical output is directed as feed- 
back from the third coil to the sending coil so as to provide the electrical oscillation to the 
sending coil. This portion of the oscillating electrical current directed to the sending coil 
desirably is sufficient to cause self-sustaining generation of inductive photons by the first coil 
without an external energy source. The surplus oscillating electrical output from the third coil 
can be directed to a work loop. 


[0021] The method further can comprise the step of starting the energization of the first coil to 
commence generation of the oscillating electrical output. This "starting" step can comprise 
momentarily exposing the first coil to an external oscillating inductive force or to an external 
magnetic force that initiates an electrical pulse, for example. 


[0022] The foregoing and additional features and advantages of the invention will be more 
readily apparent from the following detailed description, which proceeds with reference to the 
accompanying drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS 
[0023] FIG. 1(A) is a perspective view schematically depicting a sending coil in relationship to 


an energy-magnifying coil such that inductive photons from the sending coil propagate to the 
energy-magnifying coil. 
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[0024] FIG. 1(B) is a schematic end view of the sending coil and energy-magnifying coil of FIG. 
1(A), further depicting radiation of inductive photons from the sending coil and respective 
directions of electron flow in the coils. 


Fig. 1(B) 


[0025] FIG. 1(C) is a schematic end view of the sending coil and energy-magnifying coil of 
FIG. 1(A), further depicting the production of inwardly radiating and outwardly radiating 
magnified inductive photons from the energy-magnifying coil. 
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[0026] FIG. 2(A) is a perspective view schematically showing an internal output coil coaxially 
nested inside the energy-magnifying coil to allow efficient induction of the internal output coil 
by the energy-magnifying coil, wherein the induction current established in the internal output 
coil is used to power a load connected across the internal output coil. 


Fig. 2(A) 


[0027] FIG. 2(B) is a schematic end view of the coils shown in FIG. 2(A), further depicting the 
greater amount of magnified inductive-photon radiation that is received by the external output 
coil in comparison to the lesser amount that is directed toward the sending coil to act as a back- 


force. 
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[0028] FIG. 3 is an electrical schematic diagram of a representative embodiment of a generating 
apparatus. 


Fig. 3 


[0029] FIG. 4 is a schematic end view of a representative embodiment comprising a centrally 
disposed sending coil surrounded by six energy-magnifying coils each having an axis that is 
substantially parallel to the axis of the sending coil. A respective internal output coil is coaxially 
nested inside each energy-magnifying coil, and the energy-magnifying coils are arranged so as to 
capture substantially all the inductive photons radiating from the sending coil. 


Fig. 4 


[0030] FIG. 5 is a schematic end view of the embodiment of FIG. 4, further including an 
external output coil situated coaxially with the sending coil and configured to surround all six 
energy-magnifying coils so as to capture outwardly radiating inductive photons from the energy- 
magnifying coils. Also depicted is the greater amount of magnified inductive-photon radiation 
that is received by the internal output coils and the external output coil in comparison to the 
lesser amount of inductive-photon radiation that is directed toward the sending coil to act as a 
back-force. Also shown are the arrays of LEDs used for exciting the energy-magnifying coils to 
become photoconductive. 


[0031] FIG. 6 is a perspective view of the embodiment of FIGS. 4 and 5, but further depicting 
respective intercoil connectors for the energy-magnifying and internal output coils, as well as 
respective leads for the sending coil, internal output coils, and external output coil. 


[0032] FIG. 7 is a schematic head-end view schematically depicting exemplary current-flow 
directions in the sending coil, energy-magnifying coils, internal output coils, and external output 
coils, as well as in the various intercoil connectors, of the embodiment of FIG. 4. 


[0033] FIG. 8 is a schematic end view showing an embodiment of the manner in which intercoil 
connections can be made between adjacent energy-magnifying coils. 


[0034] FIG. 9(A) is a schematic end view depicting the coil configuration of an embodiment in 
which a sending coil and an internal output coil are nested inside an energy-magnifying coil, 
which is in turn nested inside an exterior output coil. A metallic separator, having a substantially 
parabolic shape and being situated between the sending coil and the internal output coil, reflects 
some of the otherwise unused inductive-photon radiation to maximize the effective radiation 
received by the energy-magnifying coil. Also, the metallic shield prevents the internal output coil 
from receiving radiation sent from the sending coil. 


Fig. 9(A) 


[0035] FIG. 9(B) is a schematic end view of the coil configuration of FIG. 9(A), further 
depicting the metallic separator acting as a shield to restrict the back-force radiation reaching the 
sending coil while allowing the internal output coil to receive a substantial portion of the 
magnified radiation from the energy-magnifying coil. Also depicted is the greater amount of 
magnified inductive-photon radiation that is received by the internal output coil and the external 
output coil in comparison to the lesser amount that is received by the sending coil to act as a 
back-force. 


[0036] FIG. 10(A) is a schematic end view depicting the coil configuration of yet another 
embodiment that is similar in some respects to the embodiment of FIG. 4, but also including 
respective ferromagnetic cores inside the sending coil and internal output coils. Also depicted is 


a metallic shield surrounding the entire apparatus. 


Fig. 10(A) 


Fig. 10(B) 
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[0037] FIG. 10(B) is a schematic end view of a sending coil of yet another embodiment in which 
a ferromagnetic sleeve is disposed coaxially around the sending coil. 


DETAILED DESCRIPTION 
General Technical Considerations 


[0038] An understanding of how infinite energy mistakenly came to be rejected by the scientific 
community clarifies the basis of this invention. The electrodynamic function described in the 
embodiments described later below conforms to Helmholtz's alternate energy rule, which states 
that a force that is not in-line with its causative force "may be either lost or gained ad infinitum.’ 
This rule was included in "Uber die Erhaltung der Kraft" ("On the Conservation of Force") that 
Hermann Helmholtz delivered to the Physical Society of Berlin in 1847. But, Helmholtz 
mistakenly believed that "all actions in nature are reducible to forces of attraction and repulsion, 


' 


the intensity of forces depending solely upon the distances between points involved .. . [so iJt is 
impossible to obtain an unlimited amount of force capable of doing work as the result of any 
combination whatsoever of natural objects." 


[0039] Helmholtz refused to accept the idea that magnetic energy qualifies for ad infinitum status 
despite the fact that Ampere's (1820) magnetic force on parallel straight conductors is obviously 
transverse to the direction of the electric currents rather than being in-line with the currents. He 
omitted mention that the magnetic force in Ampere's (1825) important invention, the solenoidal 
electromagnet, is caused by currents in the loops of his coils, which are transverse to the 
direction of magnetic force. Also, he failed to mention that Ampere considered the magnetic 
force of a permanent magnet to be caused by minute transverse circular currents, which are now 
recognized as electrons that spin and orbit transversely. 


[0040] Helmholtz, who was educated as a military medical doctor without any formal study of 
physics, relied instead on an obsolete metaphysical explanation of magnetic force: "Magnetic 
attraction may be deduced completely from the assumption of two fluids which attract or repel in 
the inverse ratio of the square of their distance . . . . It is known that the external effects of a 
magnet can always be represented by a certain distribution of the magnetic fluids on its surface." 
Without departing from this belief in magnetic fluids, Helmholtz cited Wilhelm Weber's (1846) 
similarly wrong interpretation that magnetic and inductive forces are directed in the same line as 
that between the moving electric charges that cause the forces. 


[0041] Weber had thought that he could unify Coulombic, magnetic, and inductive forces in a 
single, simple equation, but Weber's flawed magnetic-force term leads to the absurd conclusion 
that a steady current in a straight wire induces a steady electric current in a parallel wire. Also, a 
changing current does not induce an electromotive force in-line with the current, as Weber's 
equation showed. The induced force is offset instead, which becomes more apparent the further 
that two nested, coaxial coils are separated. What appears to be a directly opposing backforce is 
actually a reciprocal inductive force. 


[0042] Helmholtz's assertion that the total sum of the energy in the universe is a fixed amount 
that is immutable in quantity from eternity to eternity appealed to his young friends. But, the 
elder scientists of the Physical Society of Berlin declared his paper to be "fantastical speculation" 
and a "hazardous leap into very speculative metaphysics," so it was rejected for publication in 
Annalen der Physik. Rather than accept this rejection constructively, Helmholtz found a printer 
willing to help him self-publish his work. Helmholtz headed the publication with a statement that 
his paper had been read before the Society, but he disingenuously withheld mention of its 
outright rejection. Unwary readers have since received the wrong impression that his universal 
energy-conservation rule had received the Society's endorsement rather than its censure. 


[0043] Helmholtz (1862, 1863) publicized his concept thusly: "[W]e have been led up to a 
universal natural law, which . . . expresses a perfectly general and particularly characteristic 
property of all natural forces, and which . . . is to be placed by the side of the laws of the 
unalterability of mass and the unalterability of the chemical elements." Helmholtz (1881) 
declared that any force that did not conserve energy would be "in contradiction to Newton's 
axiom, which established the equality of action and reaction for all natural forces" [sic]. With 


this deceitful misrepresentation of Newton's strictly mechanical principle, Helmholtz had craftily 
succeeded in commuting the profound respect for Newton's laws to his unscientific doctrine. 
Subsequently, the Grand Cross was conferred on Helmholtz by the kings of Sweden and Italy 
and the President of the French Republic, and he was welcomed by the German Emperor into 
nobility with the title of "von" added to his name. These prestigious awards made his doctrine 
virtually unassailable in the scientific community. 


[0044] Ampere's principle of transverse magnetic attraction and repulsion between electric 
currents had been made into an equation for the magnetic force between moving electric charges 
by Carl Frederick Gauss (written in 1835, published posthumously in 1865). The critical part of 
Gauss's equation shows, and modem physics texts agree, that magnetic force is transverse to the 
force that imparts a relative velocity (i.e., perpendicular to a connecting line) between charges. 
Lacking a direct backforce, a transverse magnetic force can produce a greater force than the 
force that causes it. 


[0045] The only physicist to recognize in print the profound significance of Gauss's work was 
James Clerk Maxwell (1873), who stated, "[If Gauss's formula is correct,] energy might be 
generated indefinitely in a finite system by physical means." Prepossessed with Helmholtz's 
"law," Maxwell chose not to believe Gauss's transverse magnetic-force equation and accepted 
Wilhelm Weber's (1846) erroneous in-line formula instead. Maxwell even admitted knowing of 
Gauss's (1845) rebuke of Weber for his mistaken direction of magnetic force as "a complete 
overthrow of Ampere's fundamental formula and the adoption of essentially a different one." 


[0046] In 1893 the critical part of Ampere's formula for magnetic force, which Weber and 
Maxwell rejected, and which Helmholtz had replaced with his contrary metaphysical 
explanation, was proposed for the basis for the international measure of electric current, the 
Ampere (or amp), to be defined in terms of the transverse magnetic force that the current 
produces. But Helmholtz's doctrine had become so impervious to facts that anyone who 
challenged this "law" faced defamation and ridicule. 


[0047] The first recognition of unlimited energy came from Sir Joseph Larmor who reported in 
1897, "[A] single ion e, describing an elliptic orbit under an attraction to a fixed center . . . must 
rapidly lose its energy by radiation . . . [but] in the cases of steady motion it is just this amount 
that is needed to maintain the permanency of motion in the aether." Apparently to mollify critics 
of his heretical concept, Larmor offered a half-hearted recantation in 1900: "[T]he energy of 
orbital groups . . . would be through time sensibly dissipated by radiation, so that such groups 
could not be permanent.” 


[0048] In 1911 Rutherford found that an atom resembles a small solar system with negative ions 
moving like planets around a small, positively charged nucleus. These endlessly orbiting 
electrons were a source of the perpetual radiation that had been aptly described by Larmor, and 
these orbiting electrons were also Planck's (1911) "harmonic oscillators" that he used to explain 
Zero-Point Energy (ZPE). ZPE was shown by the fact that helium remains liquid under 
atmospheric pressure at absolute zero, so that helium must be pressurized to become solid at that 
temperature. Planck believed that harmonic oscillators derived "dark energy" from the aether to 
sustain their oscillations, thereby admitting that an infinite source of energy exists. However, he 


assigned an occult origin to this infinite energy rather than a conventional source that had not 
met with Helmholtz's approval. 


[0049] Niels Bohr (1924) was bothered by the notion that radiation from an orbiting electron 
would quickly drain its energy so that the electron should spiral into the nucleus. Whittaker 
(1951) states, "[Bohr and associates] abandoned the principle . . . that an atom which is emitting 
or absorbing radiation must be losing or gaining energy. In its place they introduced the notion of 
virtual radiation, which was propagated in... waves but which does not transmit energy or 
momentum." Subsequently the entire scientific community dismissed Larmor radiation as a 
source of real energy because it failed to conform to Helmholtz's universally accepted doctrine. 


[0050] Helmholtz's constraining idea that the vast amount of light and heat radiating from the 
many billions of stars in the universe can only come from previously stored energy has led 
scientists to concur that fusion of pre-existing hydrogen to helium supplies nearly all the energy 
that causes light and heat to radiate from the sun and other stars. If so, then the entire universe 
will become completely dark after the present hydrogen supply in stars is consumed in about 20 
billion years. William A. Fowler (1965) believed that essentially all the hydrogen in the universe 
"emerged from the first few minutes of the early high temperature, high density stage of the 
expanding Universe, the so-called “big bang’. . . ." Moreover, the background energy of the 
universe was thought by some to be "relic" radiation from the "Big Bang." 


[0051] To accept the Big Bang idea that all the stars in the universe originated at the same time, 
it was necessary to disregard the fact that most stars are much younger or older than the 
supposed age of the one-time event, which indicates that their energy must have come from a 
recurring source. The Big Bang is entirely dependent on the idea that the whole universe is 
expanding, which stemmed from the interpretation that Hubble's red-shift with distance from the 
light source represents a Doppler shift of receding stars and galaxies. This expanding-universe 
interpretation was shattered by William G. Tifft (1976, 1977), who found that observed red-shifts 
are not spread randomly and smoothly over a range of values, as would be expected from the 
Doppler shifts of a vast number of receding stars and galaxies. Instead, the observed red-shifts all 
fall on evenly spaced, quantized values. 


[0052] Moreover, Shpenkov and Kreidik (2002) determined that the radiation temperature 
corresponding to the fundamental period of the orbital electron motion in the hydrogen atom of 
2.7289.degree. K. matches the measured temperature of cosmic background radiation of 
2.725.degree..+-.0.002.degree. K. This represents perpetual zero-level Larmor radiation from 
interstellar hydrogen atoms dispersed in the universe. So, Helmholtz's idea that "the energy in the 
universe is a fixed amount immutable in quantity from eternity to eternity" does not stand up to 
known facts. 


[0053] The large aggregate quantity of heat-photons that are generated continually by Larmor 
radiation can account for the illumination of stars and for the enormous heat and pressure in 
active galactic centers. Based on the fact that photons exhibit momentum, photons must possess 
mass because, as Newton explained, momentum is mass times velocity, which in this case is "c". 
Consequently the creation of photons by induction or by Larmor radiation also creates new mass. 


The conditions that Fowler was seeking for hydrogen nucleosynthesis are apparently being 


supplied indefinitely in active galaxies and possibly in the sun and other stars above a certain 
size. This invention utilizes a similar unlimited energy source. 


[0054] Another principle that is important to this specification is that the transfer of energy by 
electrical induction was found by the Applicant to work in the same manner as the transfer of 
energy by the broadcast and reception of oscillating radio signals. A transverse force is 
communicated in both cases, the force declines similarly with distance, and the effects of 
shielding and reflection are identical. Since radio signals are communicated by photons, 
Applicant considers that inductive force is also communicated by photons. The radiation of 
newly formed inductive photons results when an accelerated charge experiences a change in 
direction of acceleration. Inductive radiation occurs when the acceleration of electric charges is 
reversed, as in Rontgen's bremsstrahlung, in Hertz's linear oscillator (plus all other radio- 
broadcasting antennas), and in all coils that carry an alternating current. 


[0055] In a similar case, when electric charges move in a curving motion due to a continually 
changing centripetal acceleration, inductive photons are steadily radiated. This includes the 
radiation from electrons orbiting atomic nuclei (Larmor radiation) and from conduction electrons 
flowing in a wire coil, whether the current is steady or not. Circularly produced inductive 
photons induce a circular motion (diamagnetism) in mobile electrons located near the axis of the 
electron's circular movement. 


[0056] In both the reverse-acceleration and centripetal-acceleration cases, inductive photons 
convey a force to mobile electrons that is transverse to the photon's propagation path. As Lapp 
and Andrews (1954) reported, "Low-energy photons produce photoelectrons at right angles to 
their path... ." This same right-angle force without a direct backforce applies to all conduction 
electrons that are accelerated by low-energy photons as well. Hence, inductive energy qualifies 
for exemption from the energy-conservation law by Helmholtz's same ad infinitum principle that 
exempts magnetic energy. 


[0057] The transverse force that inductively produced photons deliver to mobile electrons is 
opposite in direction to the simultaneous movement of the primary charge that produces the 
radiation. This is shown by Faraday's induced current opposite to the inducing current and by the 
diamagnetically induced circular motion that is opposite in a rotational sense to the circular 
electron motion in the coil producing it. An oscillating flow of electrons within a loop of a wire 
coil induces a force in the opposite direction on the conduction electrons in adjacent loops of the 
same wire, resulting in self-induction. 


[0058] Important to this specification is the realization that the energy transmitted by photons is 
kinetic rather than electromagnetic. Inductively radiated photons of low energy, and light rays, 
and X-rays cannot be deflected by an electric or magnetic field due to the photons' neutral 
charge. Neither do neutral photons carry with them an electric or magnetic field. Photon 
radiation is produced by a change in the acceleration of an electric charge, so it has an 
electrokinetic origin that involves a magnetic force only in special cases. To honor these facts, 
Applicant uses the term "electrokinetic" spectrum in place of "electromagnetic" spectrum. 


[0059] Another principle that is important to this specification is the realization that, although the 
charge on the electron has a constant value under all conditions, the mass of an electron is not a 
fixed, unchanging amount. All free electrons, as in cathode rays, have exactly the same amount 
of mass at subrelativistic velocities, which is called "normal" mass and is denoted by m.sub.e. 
Free electrons have a unique charge-to-mass ratio that makes the magnetic force resulting from a 
sub-relativistic velocity imparted to such an electron exactly equal to the force that imparts the 
velocity, so magnetic energy output is always equal to the energy input with "normal" electrons. 


[0060] Also, when a normal electron is given a subrelativistic acceleration, the inductive force it 
produces is equal to the force it receives. The mass of highly conductive electrons of metals is 
apparently very close to normal, but any very slight inductive-energy gains would be masked by 
inefficiencies. The ubiquity of free electrons and the conduction electrons of metals has led to the 
view that electron mass is a never-varying figure that would allow the energy-conservation law 
to apply to magnetic energy and inductive energy. 


[0061] Accurate determinations of electron mass in solid materials have been made possible by 
cyclotron resonance, which is also called diamagnetic resonance. The diamagnetic force 
produced by the flow of electrons steadily in a wire coil induces the mobile electrons of a 
semiconductor to move in a circular orbit of indefinite radius but at a definite angular frequency. 
This frequency is related only to the inductive force and the electron's mass. At the same time, a 
repulsive magnetic force is developed by the relative velocity between the electron flow in the 
coil and the conduction electrons, causing the mobile electrons of the semiconductor to move in 
a helical path away from the coil rather than in planar circles. Only two measurements are 
needed to determine the mass of such an electron, the cyclotron frequency that resonates with the 
frequency of the electron's circular motion and the strength of the inductive force, which is 
determined by the current and dimensions of the coil. Since the co-produced magnetic field is 
related to the same parameters, its measurement serves as a surrogate for inductive force. 


[0062] Because the measured mass of conduction electrons in semiconductors is less than 
normal, a complicated explanation has been adopted to defend the constancy of electron mass in 
order to support Helmholtz's energy doctrine. An extra force is supposedly received from the 
vibrational lattice-wave energy of the crystal (in what would have to be an act of self- 
refrigeration) to make normal-mass electrons move faster than expected around a circular path, 
thereby giving the appearance that the electron has less mass than normal. In this explanation the 
electron is considered to be a smeared-out wave rather than a particle, which is contradicted by 
the billiard-ball-like recoil of an electron when it is bumped by a quantum of radiation, as 
described by Arthur Compton and Samuel Allison (1935). 


[0063] The fallacy that borrowed energy can provide a boost in velocity to an electron is more 
apparent in the case of linear motion. The effective-mass theory considers that the greater linear 
velocity is caused by a boost given to normal-mass electrons by a "longitudinal wave" in the 
same direction as the electron motion that is imparted by an externally applied force. Since this 
longitudinal wave also is considered to have a source in crystal-lattice vibrations, the effective- 
mass theory relies upon a reversal of entropy in violation of the Second Law of 
Thermodynamics. 


[0064] No reasonable contribution of direction directional energy can be invoked from any 
source to impart abnormally great velocity to the conduction electrons in semiconductors. So, the 
operation of apparatus embodiments described herein relies upon electrons having particle 
properties and upon electrons having less-than-normal inertial mass without invoking any special 
forces. This is supported by Brennan's (1999) statement that "the complicated problem of an 
electron moving within a crystal under the interaction of a periodic but complicated potential can 
be reduced to that of a simple free particle but with a modified mass." The term "effective mass" 
(denoted by m*) was bestowed on sub-normal electron mass to indicate that it is not considered 
to be true mass. The term "effective" is herein considered redundant in referring to truly inertial 
mass, but "effective mass" still has relevance in referring to the net movement of orbital 
vacancies or "holes" in the opposite direction of low-mass electrons. 


[0065] By F=ma, a low-mass electron receives greater acceleration and greater velocity from a 
given force than an electron of normal mass. The velocity and kinetic energy imparted by a force 
to an electrically charged body are determined by the inertial mass of the body without regard to 
the charge. In contrast, the magnetic force and magnetic energy produced transversely from the 
velocity are determined by the electric charge without regard to the body's mass. A smaller 
amount of mass allows a body to attain greater velocity with a given force. Hence, the magnetic 
force produced by the charge at this higher velocity will be greater than it would normally be for 
that same amount of force. This allows low-mass electrons to produce a magnetic force that is 
greater than the applied force. 


[0066] Also, the amount of inductive radiation energy from accelerated electrons is related to an 
electron's charge without regard to its mass. The energy of inductive radiation increases with the 
square of the electron's acceleration according to Larmor's (1900) equation, while the 
acceleration is inversely proportional to the lesser electron mass relative to normal electron mass. 
Therefore, the greater-than-normal acceleration of low-mass electrons allows the re-radiation of 
magnified inductive-photon energy at a magnification factor that is proportional to the inverse 
square of the electron's mass. E.g., the inductive-energy magnification factor of cadmium 
selenide photoelectrons with 0.13 times normal electron mass is (0.13).sup.2=59.times.. 


[0067] Electrons appear to acquire or shed mass from photons in order to fit the constraints of 
particular orbits around nuclei, because each orbit dictates a very specific electron mass. In 
metals where the conduction electrons seem to move as a gas, one might think that they would 
assume the normal mass of free electrons. But, the largest mean free path of electrons in the most 
conductive metals is reportedly about 100 atomic spacings between collisions (Pops, 1997), so 
the conduction electrons apparently fall back into orbit from time to time and thereby regain their 
metal-specific mass values. 


[0068] As conduction electrons pass from one metal type to another, they either lose or gain 
heat-photons to adjust their mass to different orbital constraints. In a circuit comprising two 
different metallic conductors placed in series contact with each other, the flow of conduction 
electrons in one direction will cause the emission of heat-photons at the junction, while an 
electron flow in the reverse direction causes cooling as the result of ambient heat-photons being 
absorbed by the conduction electrons at the junction (Peltier cooling effect). When a metal is 


joined with a semiconductor whose conductive electrons have much lower mass than in metals, 
much greater heating or cooling occurs at their junction. 


[0069] John Bardeen (1941) reported that the (effective) mass of superconducting electrons in 
low-temperature superconductors is only 10.sup.-4 as great as the mass of normal electrons. This 
is demonstrated when superconducting electrons are accelerated to a much faster circular 
velocity than normal in diamagnetically induced eddy currents, which results in enormous 
magnetic forces that are capable of levitating heavy magnetic objects. Electrons with 10.sup.-4 
times normal mass are apparently devoid of (or nearly devoid of) included photon mass, so 
normal electrons are deduced to possess about 10.sup.4 times more included photon mass than 
the bare electron's own mass. 


[0070] The means by which photon mass may be incorporated within, or ejected from, electrons 
can be deduced from known information. Based on the Thomson scattering cross-section, the 
classical radius of a normal electron is 2.8.times.10.sup.-15 cm. If the electron has uniform 
charge throughout a sphere of that radius, the peripheral velocity would greatly exceed the 
velocity of light in order to provide the observed magnetic moment. Dehmelt (1989) determined 
that the radius of the spinning charge that creates an electron's magnetism is approximately 
10.sup.-20 cm. This apparent incongruity can be explained if the electron is considered to be a 
hollow shell (which is commensurate with the bare electron's tiny mass in comparison to the very 
large radius) and if the negative charge of the shell is not the source of the magnetic moment. 


[0071] It has long been known that a photon can be split into a negative ion (electron) and a 
positive ion (positron), each having the same amount of charge but of opposite sign. Electrons 
and positrons can recombine into electrically neutral photons, so it is apparent that photons are 
composed of a positive and a negative ion. Two ions spinning around each other could produce 
the photon's wave nature. The only size of photon ion that can exist as a separate entity has a 
charge of exactly plus one or minus one, whereas the ions can have very much larger or very 
much smaller charge and mass when combined in photons, as long as the two ions are equal in 
charge and mass. Combined in a photon, the two ions are apparently attracted together so 
strongly that their individual volumes are very much smaller than as separate entities. 


[0072] When a dipole photon enters an electron shell, its negative-ion portion is expected to be 
forced toward the shell's center by Coulombic repulsion, while the photon's positive ion would 
be attracted by the negative charge of the shell equally in all directions. The negative photon ions 
would likely merge into a single body at the electron's center while the positive-ion portion 
would orbit around the centralized negative ion to retain the photon's angular momentum. The 
high peripheral velocity of this orbiting photon mass would enable portions of photon material to 
spin off and exit the electron shell at the same velocity that they entered the electron, 1.e., the 
speed of light. The orbiting of the positive photon charge at Dehmelt's small radius most likely 
accounts for the magnetic moment that is observed in electrons of normal mass. 


[0073] Liberated low-mass conduction electrons within intrinsic semiconductors (which are also 
photoconductors by their nature) and within doped semiconductors are mostly protected against 
acquiring mass from ambient-heat photons by the heat-insulative properties of the 
semiconductors. In contrast, low-mass electrons injected into heat-conducting metals rapidly 


acquire mass from ambient-heat photons. Superconducting low-mass electrons of extremely low 
mass are protected against acquiring mass from ambient-heat photons by the existence of 
cryogenic conditions, but they are vulnerable to internal heat-photons created by excessive 
induction. 


[0074] Conduction electrons of metals typically move as a group at drift velocities of less than 
one millimeter per second, although the velocity of the electrical effects approaches the velocity 
of light. (Photons are probably involved in the movement of electrical energy in metallic 
conductors.) In contrast, conductive low-mass electrons can move individually at great velocities 
in superconductors and semiconductors. Brennan (1999, p. 631) reports the drift velocity of a 
particular electron moving in a semiconductor to be one micrometer in about 10 picoseconds, 
which is equivalent to 100 kilometers per second. 


[0075] The concentration of the conduction electrons in metals is the same as the number of 
atoms, whereas in semiconductors the mobile low-mass electrons that are free to move can vary 
greatly with the amount of certain photon radiation received. Since the magnitude of an electric 
current is a summation of the number of electrons involved times their respective drift velocities, 
the current developed by a small ensemble of photoconducting electrons moving at high speed 
can exceed the current of a much greater number of conduction electrons moving at a very low 
speed in a metal. 


[0076] A general feature of intrinsic semiconductors is that they become photoconductive in 
proportion to the amount of bombardment by some particular electron-liberating frequency (or 
band of frequencies) of photon energy up to some limit. The amount of bombardment by the 
particular wavelength (or, equivalently, the frequency) increases along with all other photon 
wavelengths as the ambient temperature rises, that is, as the area increases under Planck's black- 
body radiation curve. Consequently, the conductivity of semiconductors continues to increase 
with temperature, while the conductivity drops almost to zero at low temperature unless 
superconductivity occurs. 


[0077] A single high-energy alpha particle can liberate a great number of low-mass electrons in a 
thin-film semiconductor, as Leimer's (1915) energy-magnifying experiment appears to show. 
Leimer's alpha radiation was situated near the distant end of a suspended antenna wire of 
unreported length when he experienced the maximum magnetic energy increase in the coil of the 
ammeter in the receiver. The low-mass electrons had to have traveled the entire length of the 
suspended antenna wire and the connecting line to his receiving apparatus without encountering 
any trapping holes. Assuming these electrons traversed a distance of 1 to 10 meters in less than 
one-half cycle of the radio frequency (that is, less than 4 microseconds at 128 kHz) at which time 
the low-mass electrons' direction would have been reversed this would be equivalent to velocities 
of 25 to 250 km/sec. 


[0078] A great number of superconducting electrons can be set in motion by inductive photon 
radiation. In contrast, inductive photon radiation can pass mostly through photoconductors that 
have low concentrations of mobile, low-mass electrons. Applicant's interpretation of Leimer's 
experiment is that the liberated low-mass electrons of the semiconductor-coating of the antenna 
wire were not directly accelerated by the inductive photons of the radio signal, but rather were 


accelerated to high velocities by an oscillating electric field created in the metallic wire by the 
radio photons. 


[0079] A review of an experiment performed by File and Mills (1963) shows that the very low 
mass of superconducting electrons is responsible for causing supercurrents to differ from normal 
electric currents. A superconducting solenoidal coil (comprising a Nb-25% Zr alloy wire below 
4.3.degree. K.) with the terminals spot-welded together to make a continuous conductor, was 
employed. Extremely slow declines of induced supercurrents were observed, which can be 
attributed to an enormous increase in the coil's self-induction. Because a supercurrent approaches 
its maximum charge asymptotically when charging up, or approaches zero current asymptotically 
when discharging, a convenient measure of the coil's charging or discharging rate is the "time- 
constant." The time-constant has the same value for both charging and discharging, and it is 
defined as (a) the time needed for charging the coil to 63% of the maximum amount of current 
inducible in the coil by a given diamagnetic force, or (b) the time needed to discharge 63% of the 
coil's induced current. 


[0080] In normal conductors, the inductive time-constant is calculated by the inductance of the 
coil divided by the resistance of the coil. By use of an empirical equation, the inductance of the 
coil in its non-superconducting state is calculated to be 0.34 Henry based on a double-layered 
solenoid of 384 turns that measured 4 inches (10 cm) diameter and 10 inches (25 cm) long. The 
resistance of the 0.020-inch diameter (0.51 mm) wire at T=5.degree. K. (just above T.sub.c) is 
estimated, by using data for Zr alone, to be 4.times.10.sup.2 ohms. (Resistivity data were not 
available for Nb or the subject alloy.) Under non-superconducting conditions, the time-constant 
for charging and discharging this coil is thereby calculated to be approximately 8.times.10.sup.-5 
sec. 


[0081] The time it took to charge up a supercurrent in the coil in the experiment was not 
reported. But, based on the reported 50 re-energizings and magnetic determinations performed in 
200 hours, the measured charging time in the superconducting state is computed to be no more 
than 4 hours on average. 


[0082] Using Bardeen's (1941) m*.apprxeq.(10.sup.-4)m.sub.e for the order of magnitude of the 
low-T.sub.c superconducting electron's mass, and using Larmor's equation (1900), which relates 
inductive radiation power to the square of the acceleration of the charge, the inductance of the 
coil is expected to increase by (10.sup.4).sup.2=10.sup.8 times in the superconducting state. 
Thus, the calculated increase in the time-constant of charging up the supercurrent is 

(8.times. 10.sup.-5)(10.sup.8)=8.times.10.sup.3 seconds, or 2.2 hours, which is the same order of 
magnitude as the maximum actual charging time. The self-induction increased by that amount 
because the low-mass electrons are accelerated 10.sup.4 times faster. 


[0083] In the case of discharging, the time constant of the supercurrent was projected by File and 
Mills from measured declines observed over periods of 21 and 37 days. The projections of the 
two 63% declines agreed closely at 4.times.10.sup.12 sec (=1.3.times.10.sup.5 years). Therefore, 
the time-constant of supercurrent discharge, based on projecting actual measurements, had 
increased by 5.times.10.sup.16 times over the time-constant for electrons of normal mass. 


[0084] The driving force during charging had been the applied inductive force, whereas the 
driving force during discharging was the supercurrent that had been magnified 10.sup.8 times. 
Therefore, during the discharging of the supercurrent, the time-constant is increased again by 
10.sup.8 times, so the calculated total increase in the time-constant of discharge is 
10.sup.8.times.10.sup.8=10.sup.16 times greater than the normal time-constant. This calculated 
value of the non-superconducting time-constant, based solely on the increase of inductive 
radiation due to extremely low electron mass, compares favorably in magnitude with the actually 
observed value of 5.times.10.sup.16 times the normal time-constant. 


[0085] The superconducting coil required no more than four hours to charge up the supercurrent, 
yet during subsequent discharge the superconducting coil was projected to radiate inductive 
photon energy from the centripetal acceleration of the superconducting electrons for 130,000 
years before declining by 63%. If this experiment could take place where no energy would be 
needed to sustain critical cryogenic conditions, as in outer space, the lengthy discharge of this 
energized coil would clearly demonstrate the creation of energy in the form of newly created 
photons inductively radiating from the superconducting low-mass electrons that circulate around 
the coils' loops. Applicant interprets this as showing that low-mass electrons are capable of 
inductive-energy-magnification based solely on their mass relative to that of normal electrons. 


[0086] In the embodiments described below, the magnified inductive energy of low-mass 
electrons is utilized in coils for electric-energy generation by employing a flow of inductively 
accelerated photons that alternates in direction. This, in turn, drives low-mass electrons in an 
oscillating manner, so this forced reversal involves only a single stage of inductive-energy 
magnification rather than the two stages (charging and naturally discharging) in the foregoing 
experiment. 


Mode of Operation 


[0087] Inductive photons radiating from an oscillating electric current in a sending conductor 
(e.g., from a radio-wave-broadcasting antenna) convey a force, on conduction electrons in a 
receiving conductor, that is transverse to the incidence direction of the incident inductive photons 
on the receiving conductor. As a result, no back-force is transferred directly back to the sending 
conductor. Applicant has discovered that the action of this transverse force on low-mass 
electrons in a receiving conductor is analogous to the action of Gauss's transverse magnetic force 
on free electrons in a conductor, which is not subject to the kinetics law of conservation of 
energy. If the receiving conductor has low-mass conduction electrons, then this transverse force 
would impart greater acceleration to the low-mass electrons than imparted by the force to normal 
free electrons. The resulting greater drift velocities of low-mass electrons than normal free 
electrons in the receiving conductor would yield an increased magnitude of inductive force 
produced by the low-mass electrons in the receiving conductor and hence produce a 
magnification of the irradiation energy of inductive photons. 


[0088] The direction of the transverse force imparted by the radiated inductive photons on 
conduction electrons in the receiving conductor is opposite the direction of the corresponding 
electron flow in the sending conductor. This relationship is similar to the inductive force on 


electrons in the secondary coil of a transformer, which also is opposite to the direction of flow of 
electrons in the primary coil. 


[0089] Various embodiments of Applicant's electrical generator employ inductive photons 
radiated from electrical oscillations in a "sending coil." Inductive photons are radiated from the 
sending coil toward an inductive-photon-receiving coil, termed an "energy-magnifying coil,” that 
comprises a photoconductive or superconductive material, or other suitable material as described 
later below. The energy-magnifying coil is placed in a condition favorable for the production of 
low-mass electrons that participate in electrical conduction in the energy-magnifying coil. For 
example, if the energy-magnifying coil is made of photoconductive material, the coil is provided 
with a photoconduction exciter. Alternatively, if the energy-magnifying coil is made of a 
superconductor, the energy-magnifying coil is placed in an environment at a temperature (T) no 
greater than the critical temperature (T.sub.c); i.e., T<T.sub.c. In the former example, the 
photoconduction exciter can be a source of illumination that produces an appropriate wavelength 
of excitive electrokinetic radiation. If the energy-magnifying coil is comprised of a doped 
semiconductor, the condition that provides mobile low-mass electrons already exists. 


[0090] In the energy-magnifying coil, the greater-than-normal acceleration of the low-mass 
electrons produces greater-than-normal inductive forces in the form of greater-than-normal 
radiation of inductive photons from the coil. The resulting increased inductive-photon energy 
from the photoconductor or superconductor is converted into useful electrical energy in an output 
coil inductively coupled to the energy-magnifying coil. The output coil can be made of insulated 
metallic wire. An exemplary output coil is situated coaxially with and nested within the energy- 
magnification coil; such an output coil is termed herein an "internal output coil." 


[0091] The ability of the subject apparatus to produce more energy output than energy input is 
based on the output coil receiving more of the magnified energy from the energy-magnifying coil 
than is returned as a back-force from the output coil to the energy-magnifying coil. This principle 
is termed herein "energy leverage." 


[0092] The oscillations in the energy-magnifying coil are initiated by an external energy-input 
source that provides an initiating impulse of electron flow in the sending coil. For example, the 
external energy-input source can be an adjacent independent electromagnet or an adjacent 
permanent magnet moved rapidly relative to the sending coil. The initiating impulse commences 
an oscillation in the sending coil that stimulates radiation of inductive photons from the sending 
coil to the energy-magnifying coil. Energy from the external energy-input source is magnified by 
the apparatus so long as the energy-magnifying coil does not act as an independent oscillator at a 
different frequency. Independent oscillation is desirably avoided by connecting the ends or 
terminals of the energy-magnifying coil to each other in such a way that it results in one 
continuous coil, or a continuous multiple-coil system or systems, connected together in such a 
way that continuity exists for the conduction of low-mass electrons throughout the entire coil 
system. The energy-magnifying coil inductively creates more energy in the output coil than the 
energy of the initial impulse. The resulting magnified output of electrical energy produced by the 
apparatus is available for useful purposes in a work loop. 


[0093] After initiation the apparatus is made self-sustaining using a feed-back loop arranged in 
parallel with the work loop that includes the sending coil, and with a capacitor located in the 
feed-back loop to make it an L-C circuit. I.e., after start-up of the apparatus using the external 
energy-input source, the apparatus becomes self-resonating, which allows the external energy- 
input source to be decoupled from the apparatus without causing the apparatus to cease 
production of electrical energy. 


[0094] During normal self-sustained operation, a portion of the output electrical energy is 
returned to the sending coil by the feed-back loop, thereby obviating the need to use the external 
energy-input source for sustaining the oscillations in the sending coil. In other words, after 
startup the external energy that was used by the sending coil to excite the photoconductive 
material or the superconducting material in the energy-magnifying coil is replaced by a portion 
of the output energy produced by the apparatus itself. The remainder of the output electrical 
energy is available in the work loop for useful purposes. 


[0095] Initiating the generation of electrical energy by the apparatus takes advantage of the fact 
that the inductive back-force sent from the output coil to the energy-magnifying coil (and hence 
ultimately back to the sending coil) arrives at the sending coil one cycle behind the 
corresponding pulse that initiated the flow of electrons. This one-cycle lag of the back-force, as 
well as a corresponding one-cycle lag in the feed-back, enables small starting pulses produced in 
the sending coil to produce progressively greater electrical outputs each successive cycle. 
Consequently, assuming the electrical load is not excessive during startup, only a relatively few 
initiating cycles from the external energy-input source typically are needed for achieving 
production by the apparatus of an amount of output power sufficient for driving the load as well 
as providing sufficient energy feedback to the sending coil in a sustained manner. 


[0096] A half-cycle of the one-cycle lag occurs between an initial acceleration of electrons in the 
sending coil and a corresponding initial oscillation in the energy-magnifying coil. This half-cycle 
lag occurs because induction photons are not radiated from the initial acceleration of electrons in 
the sending coil but rather are radiated when the electrons are reverse-accelerated. (Kramers, 
1923, and Compton and Allison, 1935, p. 106.) As the newly formed photons are being radiated 
by the respective deceleration of electrons in the sending coil, even more new photons are being 
formed simultaneously by the new direction (i.e., reverse direction) of acceleration under 
oscillating conditions. Thus, the radiation of photons from electrons alternatingly accelerated in 
the opposite direction from the conveyed force continues each half-cycle after the initial half- 
cycle. 


[0097] Applicant also discovered that a half-cycle lag also occurs between the initial flow of 
electrons in the primary coil of a certain type of transformer, which is comprised simply of coils 
nested coaxially rather than being inductively coupled by an iron core, and the resulting electron 
flow induced in the secondary coil. Applied to the instant apparatus, these findings indicate that a 
second half-cycle lag occurs between the acceleration of low-mass electrons in the energy- 
magnifying coil and the corresponding electron flow induced in the output coil. The feed-back 
from the output coil boosts the electron flow in the sending coil one whole cycle after the initial 
pulse. 


[0098] As discussed above, the energy-magnifying coil comprises either a photoconductor, a 
doped semiconductor, or a superconductor as a source of, and as a conductor of, low-mass 
electrons. The general configuration of the coil is similar in either case. The coil including a 
photoconductor or doped semiconductor has an operational advantage at normal temperatures, 
and the coil including a superconductor has an operational advantage at subcritical temperatures 
(T<T.sub.c), such as in outer space. 


Representative Embodiments 


[0099] Reference now is made to FIGS. 1(A)-1(C) and 2(A)-2(B) that depict a sending coil 20 
connected to a source 21 of alternating current. The sending coil is shown having a desirable 
cylindrical profile, desirably with a circular cross-section as the most efficient configuration. In 
FIGS. 1(A)-1(B), electrical oscillations from the source 21 and conducted to the sending coil 20 
cause inductive photons 22 to radiate from the sending coil. The radiated photons 22 convey 
transverse forces in the same manner that a radio-broadcasting antenna transmits oscillating 
energy. The sending coil 20 can comprise a single layer or multiple layers of insulated metal 
wire (e.g., insulated copper wire) forming the coil. One layer is sufficient, but an additional layer 
or layers may increase operational efficiency. If necessary or desired, the turns of wire can be 
formed on a cylindrical substrate made of a suitable dielectric. 


[0100] The inductive photons 22 radiating from the sending coil 20 propagate to an energy- 
magnifying coil 24 that desirably has a cylindrical profile extending parallel to the sending coil. 
In the embodiment shown in FIGS. 1(A) and 1(B), the energy-magnifying coil 24 does not 
terminate at the ends, but rather it is constructed with a connector 30 to form a continuous 
conductor. The energy-magnifying coil 24 desirably is a helical coil made of a material 
comprising a photoconductive or superconductive material, or other suitable material. If 
necessary or desired, the energy-magnifying coil can be formed on a substrate that, if used, 
desirably is transmissive to the inductive-photon radiation produced by the coil. 


[0101] In an energy-magnifying coil 24 made of a superconducting material, a large population 
of conductive low-mass electrons is produced in the coil by lowering the temperature of the coil 
to T<T.sub.c, wherein T.sub.c is the critical temperature of the particular superconducting 
material. By way of example, subcritical temperatures are readily available in outer space or are 
produced under cryogenic conditions. 


[0102] In an energy-magnifying coil 24 made of a photoconductor material, a large population of 
conductive low-mass electrons is produced in the coil by illuminating the coil with photons of an 
appropriate wavelength, such as photons produced by a photoconduction exciter 26. The 
photoconduction exciter 26 desirably is situated and configured to illuminate substantially at 
least the same side of the energy-magnifying coil 24 that receives inductive photons 22 radiating 
directly from the sending coil 20. Alternatively, the photoconduction exciter 26 can be situated 
and configured to illuminate all sides of the energy-magnifying coil 24. In the depicted 
embodiment the photoconduction exciter 26 can be at least one incandescent lamp (as shown) 
energized by conventional circuitry (not shown). Alternatively, the photoconduction exciter 26 
can be at least one gas-discharge lamp or one or more light-emitting diodes (LEDs). The 
wavelength produced by the photoconduction exciter 26 can be, for example, in the infrared (IR), 


visible, ultraviolet (UV), or X-ray range as required by the particular photoconductive material in 
the energy-magnifying coil 24. Another possible form of the photoconduction exciter 26 is a 
source of photons in the gigahertz or the terahertz portion of the electrokinetic spectrum. Other 
photoconduction exciters are configured, as required, to produce a suitable wavelength from the 
radio-wave portion of the electrokinetic spectrum. The illumination can be either direct from the 
photoconduction exciter 26 to the energy-magnifying coil 24 or conveyed from a remotely 
located photoconduction exciter 26 to the energy-magnifying coil 24 via optical fibers, light 
pipes, or the like. 


[0103] FIGS. 1(B) and 1(C) are respective orthogonal end views of the sending coil 20 and 
energy-magnifying coil 24 shown in FIG. 1(A). The radiation of inductive photons 22 from the 
sending coil 20 is indicated schematically in FIGS. 1(A)-1(C) by small, jagged arrows. The 
forces delivered by the photons 22 to the conductive low-mass electrons in the energy- 
magnifying coil 24 alternate in directions that are opposite the respective directions of 
simultaneous electron flow in the sending coil 20. Whenever the particular oscillation phase of 
electron flow in the sending coil 20 is in the direction of the curved arrow 25a adjacent the 
sending coil 20 in FIG. 1(B), the resulting transverse photon force causes a flow of low-mass 
electrons in the energy-magnifying coil 24 depicted by the curved arrow 27a adjacent the energy- 
magnifying coil 24. 


[0104] The shaded sector 29 shown in FIG. 1(B) denotes the proportion of inductive-photon 
radiation 22 from the sending coil 20 actually received by the single energy-magnifying coil 24 
shown, compared to the entire 360-degree radiation of inductive photons 22 from the sending 
coil 20. Aside from a small amount of inductive-photon radiation lost from the ends of the 
sending coil 20, the relative amount of the total energy of inductive-photon radiation received by 
the energy-magnifying coil 24 is determined by the angle subtended by the energy-magnifying 
coil 24, relative to the entire 360 degrees of inductive-photon radiation from the sending coil 20. 


[0105] In FIG. 1(C) the low-mass conduction electrons of the energy-magnifying coil 24 are 
accelerated to a higher drift velocity than normal free electrons in the energy-magnifying coil 24 
would be. As noted above, the sending coil 20 is energized by alternating electron flow, which 
causes a periodic reversal of direction of electron flow in the sending coil 20 (compare the 
direction of the arrow 25b in FIG. 1(C) with the direction of the arrow 25a in FIG. 1(B)). Each 
reversal of direction of electron flow in the sending coil 20 causes a corresponding reversal in the 
direction of acceleration of the low-mass electrons in the energy-magnifying coil 24 (compare 
the direction of the arrow 27b in FIG. 1(C) with the direction of the arrow 27a in FIG. 1(B)). 
Each such reversal in direction of acceleration causes a corresponding radiation of inductive 
photons (jagged arrows 18a, 18b) radially outwardly and radially inwardly, respectively, from 
the energy-magnifying coil 24. Note that the arrows 18a, 18b are larger than the arrows denoting 
the inductive photons 22, indicating the greater energy associated with the photons (arrows 18a, 
18b) from the energy-magnifying coil 24 compared to the energy associated with the inductive 
photons (arrows 22) from the sending coil 20. This symbolically denotes energy magnification.) 
Note also that, of the magnified inductive-photon energy radiating from the energy-magnifying 
coil 24, substantially half is directed inwardly (arrows 18b), and substantially the other half is 
radiated outwardly (arrows 18a). 


[0106] Turning now to FIG. 2(A), the sending coil 20 and energy-magnifying coil 24 are shown. 
The energy-magnifying coil 24 in FIG. 2(A) includes an internal output coil 28a that desirably is 
situated coaxially inwardly of, and coextensively with, the energy-magnifying coil 24. A work 
loop 48 can be connected to the ends of the internal output coil 28a, thereby forming an electrical 
circuit in which a load 49 is indicated symbolically as a resistor. The internal output coil 28a and 
the conductors of the work loop 48 desirably are made of insulated metallic (e.g., copper) wire. 


[0107] FIG. 2(B) depicts a transverse section of the coils shown in FIG. 2(A). In FIG. 2(B) the 
magnified inductive-photon energy (shaded area 19) produced by the energy-magnifying coil 24 
and directed radially inwardly toward the internal output coil 28a induces a corresponding 
oscillating electron flow in the internal output coil 28a. Thus, the work loop 48 connected across 
the internal output coil 28a is provided with greater energy than was received by the energy- 
magnifying coil 24 from the sending coil 20. The direction of the electron flow (arrow 17) in the 
internal output coil 28a is opposite to the direction of flow (arrow 27b) in the energy-magnifying 
coil 24, which in turn is opposite to the direction of electron flow 25b in the sending coil 20. 


[0108] In FIG. 2(B) the annular-shaped shaded area 19 between the energy-magnifying coil 24 
and the internal output coil 28a indicates that substantially all the internally directed magnified 
inductive-photon energy (i.e., approximately half of the total radiation energy) from the energy- 
magnifying coil 24 is directed to and captured by the internal output coil 28a. In contrast, the 
shaded sector 16 extending from the energy-magnifying coil 24 to the sending coil 20 indicates 
that a relatively small proportion of the outwardly directed magnified radiation 18a from the 
energy-magnifying coil 24 is directed to the sending coil 20 where the radiation provides a 
corresponding back-force. Aside from the small amount of inductive-photon radiation lost from 
the ends of the energy-magnifying coil 24, the relative amount of the magnified inductive-photon 
radiation (sector 16) providing the back-force on the sending coil 20 is a function of the angle 
subtended by the sector 16, compared to the 360-degree radiation from the energy-magnifying 
coil 24. 


[0109] The ratio of magnified energy 18b, from the energy-magnifying coil 24 and received by 
the internal output coil 28a, to the magnified energy 18a received as a back-force by the sending 
coil 20 denotes the energy "leverage" achieved by the subject apparatus. If this ratio is greater 
than unity, then the energy output from the internal output coil 28a exceeds the energy input to 
the energy-magnifying coil 24. This energy leverage is key to the self-sustained operation of the 
apparatus, especially whenever the apparatus is being used to drive a load. In other words, with a 
sufficiently large energy-magnification factor achieved by the energy-magnifying coil 24, the 
electrical energy available in the work loop 48 exceeds the input energy that produces the 
oscillations in the sending coil 20. The electric power input to the sending coil 20 thereby 
produces magnified electric power in the internal output coil 28a that can perform useful work in 
the work loop 48 while self-powering continued operation of the apparatus. 


[0110] Reference is now made to FIG. 3, which schematically depicts aspects of the apparatus 15 
responsible for self-generation of electric power by employing a feed-back loop 46. The 
conductors of the feed-back loop 46 can be made of insulated metallic wire. (In FIG. 3 the dotted 
lines 47a and dotted arrow 47b indicate that the internal output coil 28a actually is disposed 
coaxially inside the energy-magnifying coil 24, as described above, but is depicted in the figure 


outside the energy-magnifying coil for ease of illustration.) The feed-back loop 46 conducts a 
portion of the electric power from the internal output coil 28a back to the sending coil 20. The 
remaining portion of the electric power from the internal output coil 28a is directed to the work 
loop 48 where the power is utilized for useful work 51 (e.g., an electrical resistor). The relative 
proportions of output power delivered to the feed-back loop 46 and to the work loop 48 can be 
varied by adjusting a variable resistor 50. 


[0111] As noted above, an initial source of electrical energy is used for "starting" the apparatus 
15 by initiating an oscillation in the sending coil 20. After starting, under usual operating 
conditions the apparatus 15 is self-resonant and no longer requires input of energy from the 
initial source. The particular inductance and distributed capacitance of the sending coil 20 plus 
all other capacitances and inductances in the apparatus provide a certain corresponding 
frequency of self-resonating oscillation. In the feed-back loop 46 is a capacitor 77 that makes the 
apparatus an L-C circuit that oscillates at its own frequency. The frequency can be changed by 
altering the capacitance or the inductance of the apparatus, or both. The capacitor 77 can be a 
variable capacitor by which the frequency can be adjusted. 


[0112] As shown in FIG. 3, the initial source of oscillating electrical energy can be an impulse 
from an external electromagnet 52 powered by its own energy source (e.g., a battery 53 as shown 
or other dc or ac source). For example, the electromagnet 52 can be placed near the sending coil 
20 or other portion of the feed-back loop 46 and energized by a momentary discharge delivered 
from the battery 53 by a switch 57. The resulting pulse generated in the electromagnet 52 
initiates a corresponding electrical pulse in the sending coil 20 that initiates self-sustaining 
oscillations in the apparatus 15. In another embodiment, the electromagnet 52 can be energized 
briefly by an ac source (not shown). In yet another embodiment, the initial source can be a 
permanent magnet that is moved rapidly (either mechanically or manually) near the sending coil 
20 or other portion of the feed-back circuitry. In any event, the pulse provided by the initial 
source initiates electrical oscillations in the sending coil 20 that produce corresponding 
oscillating inductive-photon radiation 22 from the sending coil 20, as shown schematically in 
FIG. 3 by thin, jagged arrows. The inductive-photon radiation 22 from the sending coil 20 
causes, in turn, re-radiation of magnified inductive-photon energy 18b from low-mass electrons 
in the energy-magnifying coil 24, as shown schematically in FIG. 3 by thick, jagged arrows. FIG. 
3 depicts a photoconductive energy-magnifying coil 24 that is illuminated meanwhile by an 
incandescent photoconduction exciter 26 energized by a respective power source 55 (e.g., an 
externally connected battery as shown). 


[0113] A sufficiently high energy-magnification factor of the apparatus 15 allows the magnified 
energy from the energy-magnifying coil 24 to induce greater energy in the internal output coil 
28a than the energy of the corresponding initial impulse. A portion of the magnified electrical 
energy is returned to the sending coil 20 via the feed-back loop 46 to sustain the oscillations. 


[0114] The remaining, surplus energy from the internal output coil 28a is available for 
application to useful work via the work loop 48. In one embodiment some of this useful work 
can be used for illuminating the photoconduction exciter 26 (circuitry not shown) in an apparatus 
configuration in which the energy-magnifying coil 24 comprises a photoconductor. In another 
embodiment some of this useful work can be used for maintaining cryogenic (T<T.sub.c) 


conditions for an apparatus configuration in which the energy-magnifying coil 24 comprises a 
superconductor. 


[0115] After starting oscillations in the apparatus 15, electron flow builds up rapidly so long as 
the load 49 does not draw off too much of the output energy during startup. Upon reaching 
operational equilibrium, the output of electrical power from the apparatus 15 is a rapidly 
alternating current (ac). The ac output can be rectified by conventional means to produce direct 
current (dc), and the output can be regulated using conventional means as required. Many 
variations of conventional circuitry are possible, such as, but not limited to, automatic voltage 
controllers, current controllers, solenoidal switches, transformers, and rectifiers. 


[0116] Regarding the energy-magnifying coil 24, an exemplary embodiment can be made from a 
low-T.sub.c superconductor such as commercially available, flexible, niobium-zirconium wire 
that can be formed readily into a coil. Other embodiments, as noted above, of the energy- 
magnifying coil 24 can be made using a photoconductive material or a high-T.sub.c 
superconductor. Most high-T.sub.c superconductors (and some photoconductors) have ceramic- 
like properties and thus require application of special methods for forming the material into a 
cylindrical coil having electrical continuity throughout. Some commercially available high- 
T.sub.c superconductors are available in ribbon or tape form. The energy-magnifying coil 24 can 
be free-standing or supported on a rigid substrate. 


[0117] By way of example, an energy-magnifying coil 24 can be made from a ribbon of flexible 
photoconductive material such as the material discussed in U.S. Pat. No. 6,310,281, incorporated 
herein by reference. Briefly, a layer of stress-compliant metal is placed on a plastic ribbon. Then, 
the photoconductive material is deposited on both sides of the metal-covered ribbon and the 
edges of the ribbon so that the metal coats the ribbon all the way around. Such a configuration 
would allow low-mass electrons in the photoconductive material to receive energy from 
inductive photons emitted from the sending coil 20 on one side of the ribbon while re-radiating 
magnified energy from both sides of the ribbon. 


[0118] In another example a flexible photoconductor ribbon is made from a flexible organic 
polymer having photoconductive properties. (High electrical conductivity observed in 
photoconductive polymers is attributed to the presence of low-mass electrons in the material.) 
The flexible, photoconductive ribbon can be wound on a dielectric tubular support to form the 
energy-magnifying coil 24. 


[0119] In yet another example, a thick-film coating of photoconductive cadmium sulfide or 
cadmium selenide is formed on a wire coil by sintering a paste, which comprises a powder of 
finely ground CdS or CdSe crystals mixed with water and at least a fluidizer such as cadmium 
chloride, at a temperature of 550.degree. C. to 600.degree. C. in a controlled atmosphere. During 
sintering the boundaries of the small crystals become melted with the heated fluidizer, allowing 
the crystals to regrow together and solidify when the fluidizer evaporates and the sintered coating 
is cooled. Alternatively, copper oxides are formed in place on bare copper or bronze wire by 
heating the wire above about 260.degree. C. in an oxygen atmosphere, or by application of 
chemical oxidants. 


[0120] In yet another example, a coil of a ceramic-like superconductor or photoconductor is 
made by tape-casting, extruding, slip-casting, cold- or hot-pressing, or coating of the material as 
a thin film arranged helically on a tubular dielectric substrate. The assembly is heat-treated in a 
controlled-atmosphere furnace to increase intercrystalline contacts. Alternatively, the thin film of 
superconductor or photoconductor is formed over the entire exterior of the dielectric substrate, 
followed by removal of selected portions of the superconductor or photoconductor to form the 
desired helical coil. 


[0121] In some photoconductors and doped semiconductors, only a small portion of a population 
of inductive photons irradiated on the material impact with, and yield acceleration of, low-mass 
electrons in the material. This is due to a low density of photoconductive low-mass electrons in 
the material. In such a case, inductive-photon radiation passing through the material can be 
captured efficiently by normal free conduction electrons in a metallic strip that desirably is in 
immediate contact with, or embedded in, the material. The acceleration of normal free electrons 
in the metallic conductor sets up an electric field that assists in accelerating the low-mass 
photoelectrons. In this configuration, it is desirable that the photoconductive material be disposed 
completely over and around the metallic strip so that the photoconductor faces both outwardly 
and inwardly, with both sides of the photoconductor or doped semiconductor being in electrical 
contact with each other. 


[0122] One factor in the choice of photoconductor material to use in forming the energy- 
magnifying coil 24 is the potential magnification of energy that can be realized by low-mass 
electrons of an n-type or p-type photoconductive material. Other important factors are the 
quantity of low-mass electrons that are available in the photoconductive material for a given 
amount of illumination and the actual electrical conductance of the material. Standard 
illumination-sensitivity measurements provide a general overall index of the ability of a 
photoconductor to serve effectively in magnifying energy. 


[0123] Cadmium sulfide and cadmium selenide, the most common photoconductive compounds 
that are commercially available, have calculated magnification factors of 37 and 59, respectively. 
The peak response wavelength of cadmium sulfide is 515 nanometers (in the green part of the 
visible spectrum) and of cadmium selenide is 730 nanometers (in the near-infrared part of the 
spectrum). Cadmium sulfide can be mixed with cadmium selenide under certain conditions, so 
the resulting mixture assumes photoconductive characteristics that are intermediate the 
respective photoconductivities of the individual compounds. Mixtures can thereby be produced 
having peak wavelengths that are matched to wavelengths of commercially available LEDs of 
many sizes and illumination intensities. Some semiconductors that become photoconductive at a 
wavelength smaller than the wavelength produced by currently available LEDs can be made 
conductive of low-mass electrons merely by heating. Applicant has found that gallium arsenide 
develops considerably higher conductivity than copper or silver at a temperature of 100.degree. 
C., and that the conductive electrons are low-mass. Also, alpha radiation is capable of liberating 
many low-mass electrons in some semiconductors. A second electron of comparatively low mass 
may have been liberated from cupric oxide by alpha radiation along with the outer copper 
electron in Leimer's (1915) experiments, since the measured energy magnification exceeded the 
magnification calculated from cyclotron resonance of CuO, which most likely pertains only to 
the mass of the outer electron. 


[0124] Dopants can be added to a semiconductor to make it more conductive of low-mass 
electrons without illumination. Also, the illumination-sensitivity and conductivity of cadmium 
sulfide are increased by adding small amounts of donor-type dopants such as, but not limited to, 
sulfides, selenides, tellurides, arsenides, antimonides, and phosphides of the Type-IIIa elements: 
aluminum, gallium, indium, and thallium. In this regard, the photoconductors of high-sensitivity 
photovoltaic cells may comprise as many as five different compounds. The actual mixtures of 
photoconductive compounds and dopants used in commercially available photovoltaic cells often 
are trade secrets. But, the sensitivities and conductances of the cells usually are given or are 
measurable, and this data can be used advantageously in selecting a particular photoconductive 
compound for use in the apparatus. 


[0125] Other photoconductive compounds or elements can be employed in energy-magnifying 
coils. For example, the conduction electrons of silicon have an energy-magnification factor of 
15.times.. Photoconductors having very high magnification factors include, but are not limited 
to, gallium arsenide, indium phosphide, gallium antimonide, cadmium-tin arsenide, and 
cadmium arsenide, which have calculated energy-magnification factors ranging between 
200.times. and 500.times., and mercury selenide (1100.times.), indium arsenide (2000.times.), 
mercury telluride (3400.times.), and indium antimonide (5100.times.). 


[0126] The depth of optical transmission largely determines the optimum thickness of 
photoconductive films for energy-magnifying coils. For example, the highest optical 
transmission of sintered CdS is reported to be 20 micrometers, but since the average grain size 
increases (and the average porosity decreases) with an increase in film thickness, the maximum 
conductivity of a sintered film is at a thickness of 35 micrometers (J. S. Lee et al., 1987). 


[0127] The metal chosen to be embedded must not react chemically with the photoconductor. 
For example, aluminum reacts with gallium arsenide (GaAs) in an electrical environment to 
change the conductive character of both the GaAs and the aluminum. Gold, platinum, and 
palladium can serve in many cases because these materials are relatively inert chemically. Gold 
combines chemically with tellurium, however, so gold is not suitable for embedding in mercury 
telluride. Cadmium plating over a common metal serves to alleviate the reactivity in cases where 
cadmium sulfide or cadmium selenide is used as the photoconductor. 


[0128] The discussion above has been, for ease of explanation, in the context of the apparatus 
including one energy-magnifying coil 24. However, as discussed, use of a single energy- 
magnifying coil 24 to capture inductive photons from the sending coil 20 results in loss (by non- 
capture) of most of the inductive photons from the sending coil 20. This proportion of captured 
inductive photons can be increased greatly in an embodiment in which multiple energy- 
magnifying coils 24 are arrayed around the sending coil 20, such as shown in FIG. 4. In the 
embodiment of FIG. 4, the energy-magnifying coils 24 substantially completely surround the 
sending coil 20, and (although six energy-magnifying coils 24 are shown) as few as three energy- 
magnifying coils 24 of adequate diameter still could substantially completely surround the 
sending coil 20. There is no limit, except as possibly related to packaging concerns, to the 
maximal number of energy-magnifying coils 24 that could be used. The depicted configuration 
(FIG. 4) has a desirable number of six energy-magnifying coils 24. In FIG. 4 the shaded sectors 
31, considered collectively, illustrate that nearly all 360 degrees of inductive-photon radiation 22 


from the sending coil 20 are received by the energy-magnifying coils 24. Not shown in FIG. 4 
are photoconduction exciters (items 26 in FIG. 3) used for illuminating respective portions of the 
energy-magnifying coils 24 in a photoconductive form of the apparatus 15. 


[0129] FIG. 4 also depicts respective internal output coils 28a nested coaxially and coextensively 
inside each of the energy-magnifying coils 24. As discussed earlier, each internal output coil 28a 
receives nearly all the inductive-photon radiation propagating radially inwardly from the 
respective energy-magnifying coil 24. Desirably, the overall energy output of the embodiment of 
FIG. 4 can be increased by surrounding the array of energy-magnifying coils 24 with an external 
output coil 28b, of which the conductors desirably are made of insulated metallic wire (FIG. 5). 
In this embodiment approximately half the outwardly propagating, magnified inductive-photon 
radiation (large arrows 18) from each energy-magnifying coil 24 (one such coil is highlighted in 
FIG. 5) is received by the external output coil 28b. This captured radiation is denoted by the 
shaded sector 35. When this externally directed inductive radiation captured from all the energy- 
magnifying coils 24 is added to all the inwardly directed radiation captured from the energy- 
magnifying coils 24 by their respective internal output coils 28a (shaded areas 19), the total 
energy received by the output coils 28a, 28b greatly exceeds the back-force energy directed by 
the energy-magnifying coils 24 toward the sending coil 20 (the back-force energy from one 
energy-magnifying coil 24 is shown as the shaded sector 16). Thus, the resulting energy 
"leverage" exhibited by the apparatus is increased substantially by including the external output 
coil 28b. 


[0130] The embodiment of FIG. 5 also includes respective arrays (viewed endwise) of light- 
emitting diodes (LEDs) collectively serving as photoconduction exciters 26 for the energy- 
magnifying coils 24. The LED arrays are arranged back-to-back and disposed between adjacent 
energy-magnifying coils 24. Each array in FIG. 5 can comprise multiple LEDs or as few as one 
LED. 


[0131] FIG. 6 provides a perspective view of an apparatus 15 having an arrangement of coils 
similar to the arrangement shown in FIG. 5. In FIG. 6 each energy-magnifying coil 24 comprises 
a helical coil of superconductive or photoconductive material in wire or ribbon (tape-like) form. 


[0132] Whenever multiple energy-magnifying coils 24 are used, the respective directions of 
electron flow in them desirably occur in the same circular direction as viewed endwise. Thus, the 
flow of electrons in all the energy-magnifying coils 24 is clockwise during one phase of an 
oscillation cycle and counterclockwise during the other phase. The same principle applies to the 
flow of electrons in the output coils 28a, 28b. (But, in such an embodiment, the flow of electrons 
in the output coils 28a, 28b is in the opposite direction to the electron flow in the energy- 
magnifying coils 24.) These relationships of electron flow in the coils during a particular phase 
of an oscillation cycle are shown in FIG. 7. 


[0133] The energy-magnifying coils 24 desirably are connected together in series, using intercoil 
connectors 30a, 30b to maintain the same direction of electron flow, which can be clockwise or 
counter-clockwise (as viewed from one end of such a coil). This direction of electron flow in a 
coil is termed the "handedness" of the coil. If the energy-magnifying coils 24 all have the same 
handedness, then the termini of adjacent energy-magnifying coils 24 are connected together in a 


head-to-foot manner progressively in one direction around the group of coils (not shown). 
("Head" refers to the forward-facing end, and "foot" refers to the rearward-facing end of the 
apparatus in relation to the viewer.) In this case the intercoil connectors 30a, 30b must pass either 
completely through the apparatus or around the outside of the apparatus for its entire length, 
which reduces efficiency and can cause undesirable wear if the connectors are subjected to 
vibrations. A more desirable arrangement is depicted in FIG. 6, in which short intercoil 
connectors 30a cross directly head-to-head between one energy-magnifying coil 24 and an 
adjacent energy-magnifying coil 24, and short intercoil connectors 30b cross over directly foot- 
to-foot in the next energy-magnifying coils 24. In this configuration the handedness of turns of 
the energy-magnifying coils 24 alternates from right-to-left to left-to-right in adjacent energy- 
magnifying coils 24. In the same manner as a right-handed screw advances from head to foot as 
it is turned clockwise, and a left-handed screw advances in the opposite direction as it is turned 
clockwise, clockwise electron flow in a right-handed coil advances from head to foot, and 
clockwise electron flow in a left-handed coil advances from foot to head in a left-handed coil. 


[0134] The single-layered internal output coils 28a in FIG. 6 present the same situation in which 
these coils are connected in series. Desirably, the intercoil connectors 32a cross over directly 
from one internal output coil 28a to the adjacent internal output coil 28a head-to-head, and the 
intercoil connectors 32b cross over directly foot-to-foot from one internal output coil 28a to the 
adjacent internal output coil 28a. This same handedness convention generally applies to all 
series-connected internal output coils 28a connected in this manner. The head-to-head intercoil 
connectors 32a and foot-to-foot intercoil connectors 32b for the internal output coils 28a need 
not coincide with the same respective connectors 30a, 30b for the energy-magnifying coils 24. 


[0135] In another embodiment (not shown), each internal output coil is two-layered, with both 
leads at either the head or foot. Such a configuration allows for short and direct connections 
between adjacent internal output coils. Multiple-layered internal output coils may be more 
efficient, but the extra layers of coiled wire increase the mass of the apparatus, which may be a 
concern in mobile applications. Multiple wire layers carrying high current also may result in 
overheating, which may require that some space be left between each internal output coil 28a and 
its surrounding energy-magnifying coil 24 to accommodate one or more conduits of a coolant 
through the apparatus (at a sacrifice of some efficiency). The coolant can be, for example, forced 
air (in the case of photoconductors or doped semiconductors) or liquefied cryogenic gas (in the 
case of superconductors). 


[0136] FIG. 6 also shows two external conductors 34 connected to respective internal output 
coils 28a. Electrons flow through the conductors 34 and the internal output coils 28a in series. In 
addition, two external conductors 36 are connected to respective ends of the external output coil 
28b, and two external conductors 38 are connected to respective ends of the sending coil 20. 


[0137] FIG. 7 is a schematic end view of the apparatus of FIG. 6, showing the relative direction 
of electron flow in the various coils and in the intercoil connections described for single-layer 
coils. At a particular oscillation phase, the clockwise electron flow denoted by the arrow 39a in 
the sending coil 20 induces clockwise electron flow 39b in all the energy-magnifying coils 24. 
The magnified radiation from the clockwise electron flow in the energy-magnifying coils 24 
induces counter-clockwise electron flow in all the internal output coils 28a, as indicated by the 


arrows 39c. The counter-clockwise electron flow, denoted by the arrow 39d, in the external 
output coil 28b is opposite in direction to the electron flow in the energy-magnifying coils 24. 


[0138] The electron flow in the intercoil connectors 30a extending between adjacent energy- 
magnifying coils 24 is indicated by the arrows 39e, and the electron flow in the intercoil 
connectors 32a extending between adjacent internal output coils 28a is indicated by the arrows 
39f. During the next oscillation phase, all the directional arrows shown in FIG. 7 reverse 
themselves. 


[0139] Connecting the internal output coils 28a together in series is advantageous if it is desired 
to maximize the output voltage from the apparatus 15. Alternatively, the internal output coils 28a 
can be connected together in parallel if it is desired to maximize the output electrical current 
from the apparatus 15 while minimizing output voltage. In this alternative configuration, all the 
internal output coils 28a desirably are wound with the same handedness, with each coil 28a 
having two respective leads. The leads at one end (e.g., the foot end) of the coils 28a are 
connected to each other, and the leads at the other end (the head end) of the coils 28a are 
connected to each other. The resulting parallel-coil system is connected in a conventional manner 
in other circuitry of the apparatus (not shown). 


[0140] Further alternatively, the internal output coils 28a can be connected together so as to 
provide more than one output circuit (so long as sufficient energy is produced for use as 
feedback to the sending coil 20 and for use in establishing conditions favorable for producing 
abundant low-mass electrons). The relative voltage(s) and current(s) of output power 
alternatively can be varied by changing the ratio of the number of turns in the energy-magnifying 
coils 24 to the number of turns in the internal output coils 28a. Further alternatively, the energy- 
magnifying coils 24 can be employed in a separate manner to provide more than one energy- 
magnifying unit. Each unit can comprise one or more energy-magnifying coils that can serve its 
respective circuit of internal output coils. 


[0141] The two conductors 36 connected to the external output coil 28b can be connected to the 
internal output coils 28a or can be used (without being connected to the external output coils 
28a) only with the external output coil 28b to provide an independent output circuit (not shown). 
The two conductors 38 connected to the sending coil 20 are connected in the feed-back loop 46 
such that electron flow in the sending coil 20 is in the same circular direction as in the internal 
output coils 28a. 


[0142] FIG. 8 depicts yet another embodiment of the apparatus 15, in which each energy- 
magnifying coil 24 comprises a respective thin film or thick film of a polycrystalline or other 
suitable photoconductor deposited in a helical manner directly onto a respective tubular substrate 
40 desirably made of ceramic or other suitable dielectric material. On each energy-magnifying 
coil 24 the polycrystalline photoconductor is formed as a helical band on the outside of the 
respective tubular substrate 40. The helical band of photoconductor can include a respective thin 
film of metal embedded within. In certain cases, intercoil connections between adjacent energy- 
magnifying coils 24 can be made by extending the deposited photoconductor from the helices to 
respective contact areas 44 situated at ends of the tubular substrates 40 and extending toward 
contact areas 44 on adjacent tubular substrates 40. Electrical contact between adjacent energy- 


magnifying coils 24 is made under moderate pressure via the contact areas 44, which are shown 
in FIG. 8. To distinguish the individual contact areas 44, they are shown in a separated position 
before being pressed together to make contact. To maintain the integrity of the contact areas 44, 
the energy-magnifying coils 24 can be held together in mutual proximity by any of various non- 
metallic fasteners to make continuous electrical contact between all the photoconductive 
portions. For example, bolts 43 and nuts 45 made of a plastic such as nylon or other dielectric 
material can be used. Another variation is to maintain contact pressure of one coil to the next by 
means of spring clips. Thus, in one embodiment, the energy-magnifying coils 24 are connected 
so as to be in endless contact with each other, with no capacitative break between them. The 
remainder of the apparatus can be constructed in the same manner as the photoconductor or 
doped-semiconductor embodiment described above, wherein the same attention to the direction 
of electron flow in respective coils is observed. 


[0143] The coil configuration of yet another embodiment is shown in schematic end-section 
views in FIGS. 9(A)-9(B). A tubular substrate 40 supports a helical, thin-film or thick film, 
dipole-type of energy-magnifying coil 24 that is nested inside of, and coaxial with, a single 
external output coil 28b. Nested inside the tubular substrate 40, and with respective axes parallel 
to the axis of the tubular substrate 40, are a sending coil 20 and an internal output coil 28a. The 
sending coil 20 and the internal output coil 28a are disposed on opposite sides of a reflective 
metallic separator 59. The separator 59 is substantially parabolic in cross-section throughout its 
axial extent, and is disposed so that the longitudinal edges of the separator 59 are touching, or 
nearly touching, the tubular substrate 40. The separator 59 can be comprised of a common, non- 
magnetic metal such as aluminum or magnesium. The sending coil 20 is positioned on the 
concave side of the separator 59, with the axis of the sending coil 20 being positioned at the 
geometric focus 60 of the parabola and disposed parallel to the axis of the energy-magnifying 
coil 24. The energy-magnifying coil 24 in this embodiment comprises a thin-film or thick-film 
photoconductor formed helically on the tubular substrate 40. A photoconduction exciter 26 is 
disposed inside the separator 59. (The tubular substrate 40 is made of a rigid material that is 
transparent to radiation produced by the photoconduction exciter 26.) All the other forms of the 
energy-magnifying coil 24 as described herein, including the superconducting form, can be 
employed in this embodiment. 


[0144] The separator 59 serves a double purpose. One purpose is to redirect toward the energy- 
magnifying coil 24 that portion of the inductive-photon radiation 22 that is not otherwise directed 
toward the separator, as shown by the reflected-photon rays 61 in FIG. 9(A). (Reflection of these 
radiated photons does not change the directionality of the transverse force that these photons 
convey.) Another purpose of the separator 59 is to serve as a shield to restrict the amount of 
inward radiation 18b from the energy-magnifying coil 24 that is returned as a back-force to the 
sending coil 20. The restricted back-force radiation is shown by the shaded area 63 in FIG. 9(B). 


[0145] The portion of the inwardly directed, magnified inductive-photon radiation 18b that is 
received by the internal output coil 28a is denoted by the shaded area 65. The proportional 
amount of outwardly directed magnified radiation 18a from the energy-magnifying coil 24 that is 
received by the external output coil 28b is shown by the shaded area 67. The sum of the 
magnified radiation in the area 65 that reaches the internal output coil 28a and the magnified 
radiation in the area 67 that reaches the external output coil 28b substantially exceeds the 


magnified radiation in the area 63 (the latter serving as a back-force on the sending coil 20). This 
excess of utilized energy over the back-force energy provides energy leverage. This embodiment 
also includes a starting mechanism, an initial power source for the photoconduction exciter, a 
work loop, and a feed-back loop (not shown) as provided in the other embodiments described 
herein. 


[0146] Certain features can be incorporated with any of the embodiments described herein to add 
functional practicality. For example, referring to the schematic representation of a coil 
configuration shown in end view in FIG. 10(A), a ferromagnetic core 69 can be disposed inside 
the sending coil 20, and ferromagnetic cores 71 can be disposed inside respective internal output 
coils 28a. These cores increase the inductance of the apparatus, which lowers the frequency of 
the electrical oscillations produced by the apparatus. Although increases in inductance can cause 
the output voltage and current to be out of phase, the phase difference can be corrected by adding 
capacitance to the circuitry by conventional means. Also shown is an external metal shield that 
completely surrounds the apparatus to block any radiation from the device that could interfere 
with radios, televisions, telephones, computers, and other electronic devices. The shield can be 
comprised of any of various non-magnetic metals such as aluminum or magnesium. 


[0147] An alternative means of increasing the inductance of the apparatus is shown in FIG. 
10(B), which is a variation of the end view just of the sending coil 20 that is depicted in FIG. 
10(A). In FIG. 10(B), a ferromagnetic sleeve 73 is disposed coaxially around the sending coil 20. 


[0148] The respective dimensional ratios of various components generally remain similar with 
respect to each other for different apparatus sizes, except for the longitudinal dimension, which 
generally can be as short or long as desired up to some practical limit. The respective gauges of 
wires used in the sending coil 20 and the output coils 28a, 28b are commensurate with the 
electric current carried by these wires, and the respective thicknesses of insulation (if used) on 
the wires are commensurate with the voltage. 


[0149] The outside diameter of the internal output coils 28a desirably is only slightly less than 
the inside diameter of the respective energy-magnifying coils 24, as shown in FIGS. 6, 7, and 8, 
thereby ensuring close proximity of each internal output coil 28a with its respective energy- 
magnifying coil 24. At a sacrifice in efficiency, the outside diameter of the internal output coils 
28a can be made smaller to allow space for heat from the current-carrying wires to escape or be 
removed by a coolant such as forced air, in the case of a photoconductor-type or doped- 
semiconductor-type apparatus, or by a cryogenic liquefied gas in the case of a superconductor- 
type apparatus. 


[0150] Also desirably, the external output coil 28b is connected in series with the internal output 
coils 28a to maximize the output voltage from the apparatus 15 and to minimize heat produced 
by the electric currents in the apparatus. The output voltage can be stepped down and the output 
electrical current can be stepped up to normal respective operating ranges using a transformer, 
wherein the primary of the transformer would comprise the load in the work loop 48. 


[0151] As discussed above, each energy-magnifying coil 24 can comprise a photoconductor or 
doped semiconductor formed as a helical pattern on a respective thin-walled, tubular substrate 


provided with extended, raised contact surfaces at each end. The energy-magnifying coils 24 
desirably are connected electrically (rather than capacitatively) to each other in series at the 
raised contact surfaces. The photoconductive coils desirably are coated using clear varnish or 
enamel to provide electrical insulation and to protect the photoconductors from oxidation and 
weathering. 


[0152] Where the low-mass photoconducting electrons in the energy-multiplying coils 24 are 
present in a concentration that is insufficient for capturing most of the inductive-photon radiation 
from the sending coil 20, each energy-magnifying coil desirably includes a very thin metallic 
band. The metal desirably is in intimate contact with the low-mass-electron carrier. The metal 
can be on the exterior of a doped semiconductor, or it can be embedded in a photoconductor 
band of the coil to capture the inductive radiation and set up an electric field that, in turn, assists 
in accelerating the low-mass electrons. In the photoconductive embodiment the photoconductive 
material desirably is disposed all around the metallic band so that the low-mass electrons are 
conducted on the outer side as well as the inner side and edges of the photoconductive band on 
the portion or portions that are exposed to illumination on the outside. The width of the metal 
band desirably is sufficient to capture as much of the inductive-photon radiation from the 
sending coil as practical, since gaps between turns of the metal band in the energy-magnifying 
coil permit the sending coil's inductive radiation to pass through to the internal output coil. Since 
the sending-coil's radiation is a half-cycle out of phase with the inductive radiation from the low- 
mass electrons, all the sending-coil radiation that reaches the output coil reduces the output 
efficiency of the apparatus. 


[0153] Appropriate photoconductive materials (e.g., cadmium sulfide, cadmium selenide) for 
forming the energy-magnifying coils 24 are commercially available. The photoconductive 
material can be a single material or a mixture of materials, and can be formed by, for example, 
sputtering. A mixture of cadmium sulfide and cadmium selenide can be adjusted optimally to 
yield energy-magnifying coils exhibiting maximal energy-magnifying factors at a peak 
wavelength matching the brightest photoconduction exciters 26 that are available. 


[0154] With respect to the photoconduction exciters 26, photo-excitation of the energy- 
magnifying coils 24 can be provided by one or more light-emitting diodes (LEDs; either surface- 
emitting or edge-emitting), for example, selected to produce an output wavelength matched to 
the peak photoconduction wavelength of the energy-magnifying coils 24. In the embodiments of 
FIGS. 7 and 10(A), individual LEDs 26 are disposed in linear arrays mounted back-to-back on 
respective mounting bars. The assembled mounting bars with LEDs are disposed in the gaps 
between adjacent energy-magnifying coils 24 to illuminate at least the sides of the respective 
energy-magnifying coils 24 that receive inductive-photon radiation from the sending coil 20. 
LEDs are advantageous compared to incandescent lamps because LEDs produce more light with 
less heat than incandescent lamps, and have much longer operational lifetimes than incandescent 
lamps. LEDs also are preferred because of their small size, which facilitates fitting a large 
number of them into the relatively small space between adjacent energy-magnifying coils 24. 


[0155] Whereas the invention has been described in connection with several representative 
embodiments, the invention is not limited to those embodiments. On the contrary, the invention 


is intended to encompass all modifications, alternatives, and equivalents as may be included 
within the spirit and scope of the invention, as defined by the appended claims. 
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Claims 


1. An apparatus for generating an electrical current, comprising: at least one sending coil in 
which an electrical oscillation causes radiation of inductive photons from the sending coil; at 
least one energy-magnifying coil situated relative to the sending coil to receive inductive photons 
from the sending coil, the energy-magnifying coil comprising a material that produces, in a 
condition, low-mass electrons, wherein the inductive photons received by the energy-magnifying 
coil impart respective transverse forces to the low-mass electrons that cause the low-mass 
electrons to experience accelerations in the energy-magnifying coil that are greater than 
accelerations that otherwise would be experienced by normal free electrons experiencing the 
transverse forces, the accelerated low-mass electrons producing an inductive force; means for 
establishing the condition with respect to the energy-magnifying coil; at least one first output coil 
inductively coupled to the energy-magnifying coil to provide an oscillating electrical output in 
response to the inductive force produced by the energy-magnifying coil, the oscillating electrical 
output being usable to drive a load; and a feed-back connection from the first output coil to the 
sending coil that provides the sending coil with the electrical oscillations from the oscillating 
electrical output. 


2. The apparatus of claim 1, wherein the energy-magnifying coil is situated adjacent the sending 
coil. 


3. The apparatus of claim 1, wherein the sending coil and first output coil are nested inside and 
axially parallel to the energy-magnifying coil. 


4. The apparatus of claim 3, further comprising a reflective, metallic, non-magnetic separator 
plate situated between the sending coil and the first output coil. 


5. The apparatus of claim 4, wherein: the separator plate has a substantially parabolic profile 
with a geometric focus line; and the sending coil extends axially along the geometric focus line 
of the separator plate. 


6. The apparatus of claim 5, further comprising a second output coil substantially surrounding 
the energy-magnifying coil. 


7. The apparatus of claim 1, wherein the energy-magnifying coil is oriented substantially parallel 
to the sending coil. 


8. The apparatus of claim 1, wherein the first output coil is nested inside the energy-magnifying 
coil. 


9. The apparatus of claim 1, wherein the accelerations of the low-mass electrons in the energy- 
magnifying coil cause the inductive force produced by the energy-magnifying coil to have a 
greater magnitude than otherwise would be produced in the energy-magnifying coil by normal 
free electrons accelerated by the transverse forces. 


10. The apparatus of claim 1, further comprising means for conducting at least a portion of the 
alternating electrical output from the first output coil to a point of use. 


11. The apparatus of claim 10, wherein said means for conducting comprises a work loop 
connected to the first output coil. 


12. The apparatus of claim 1, wherein: the material of the energy-magnifying coil comprises a 
superconducting material; and the condition is a temperature at which the superconducting 
material exhibits superconducting behavior characterized by production of low-mass electrons. 


13. The apparatus of claim 12, wherein the energy-magnifying coil comprises a coil of 
superconducting wire. 


14. The apparatus of claim 12, wherein the energy-magnifying coil comprises a coil made up of 
turns of a ribbon of superconducting material. 


15. The apparatus of claim 12, wherein said means for establishing the condition comprises 
means for establishing a cryogenic condition for the superconducting material of the energy- 
magnifying coil. 


16. The apparatus of claim 1, wherein: the material of the energy-magnifying coil comprises a 
photoconductive material; and the condition is a situation in which the photoconductive material 
is illuminated by a wavelength of electromagnetic radiation sufficient to cause the 
photoconductive material to produce low-mass electrons. 


17. The apparatus of claim 16, wherein the photoconductive material is selected from the group 
consisting of indium phosphide, gallium antimonide, cadmium-tin arsenide, cadmium sulfide, 
cadmium selenide, cadmium arsenide, gallium arsenide, mercury selenide, indium arsenide, 
mercury telluride, and indium antimonide, and mixtures thereof. 


18. The apparatus of claim 16, wherein said means for establishing the condition comprises a 
photoconduction exciter situated and configured to illuminate at least a portion of the 
photoconductive material of the energy-magnifying coil with the wavelength of electromagnetic 
radiation. 


19. The apparatus of claim 18, wherein the photoconductive material comprises a formulation of 
one or more photoconductive compounds that, in the formulation, has a peak response 
wavelength tailored for the wavelength of the electromagnetic radiation produced by the 
photoconduction exciter. 


20. The apparatus of claim 18, wherein the photoconduction exciter comprises at least one light- 
emitting diode situated relative to the energy-magnifying coil. 


21. The apparatus of claim 18, wherein the photoconductive material and the photoconduction 
exciter comprise at least one similar material so as to excite the photoconductive material with a 
wavelength of electromagnetic radiation that is substantially the same as a wavelength of 
electromagnetic radiation required for photoconductive excitation of the photoconductive 
material. 


22. The apparatus of claim 18, wherein the photoconduction exciter comprises at least one 
incandescent source of electromagnetic radiation. 


23. The apparatus of claim 18, wherein the photoconduction exciter comprises at least one gas- 
discharge lamp. 


24. The apparatus of claim 18, wherein the wavelength of electromagnetic radiation is selected 
from a wavelength range extending from radio waves to UV rays. 


25. The apparatus of claim 16, wherein the energy-magnifying coil comprises a coil made up of 
turns of a ribbon comprising photoconductive material. 


26. The apparatus of claim 25, wherein the ribbon comprises a metal ribbon coated on all sides 
with a photoconductive material. 


27. The apparatus of claim 16, wherein the energy-magnifying coil comprises a coil made up of 
turns of a film of photoconductive material formed on and extending around a tubular substrate. 


28. The apparatus of claim 1, wherein the material of the energy-magnifying coil comprises a 
doped semiconductor. 


29. The apparatus of claim 1, wherein the feed-back connection conducts sufficient electrical 
power to the sending coil for self-sustaining operation of the apparatus without providing energy 
to the apparatus from an external source. 


30. The apparatus of claim 1, further comprising: multiple energy-magnifying coils arranged in 
an array relative to the sending coil, each energy-magnifying coil being situated relative to a 
respective portion of the sending coil and configured to receive a respective share of the 
inductive photons radiating from the sending coil; and a respective internal output coil nested 
inside and inductively coupled to each energy-magnifying coil. 


31. The apparatus of claim 30, wherein the energy-magnifying coils in the array are arranged 
substantially parallel to the sending coil. 


32. The apparatus of claim 30, wherein: the energy-magnifying coils are connected together in 
series; and the internal output coils are connected together in series. 


33. The apparatus of claim 30, further comprising an external output coil in surrounding 
relationship to the array of energy-magnifying coils, the external output coil being situated 
relative to, and inductively coupled to, the energy-magnifying coils so as to receive respective 
portions of photon radiation from the energy-magnifying coils. 


34. The apparatus of claim 33, wherein the external output coil is electrically connected in series 
with the internal output coils. 


35. The apparatus of claim 33, wherein: the internal output coils are electrically connected to a 
first output circuit; and the external output coil is electrically connected to a second output circuit 
that is substantially independent of the first output circuit. 


36. The apparatus of claim 30, wherein: at least one of the internal output coils is electrically 
connected to a first output circuit; and at least one of the other internal output coils is electrically 
connected to a second output circuit that is substantially independent of the first output circuit. 


37. The apparatus of claim 30, wherein the energy-magnifying coils are wound such that, when 
the coils are viewed endwise, electron flow is in a same direction, clockwise or 
counterclockwise, at any particular instant in time during operation of the apparatus. 


38. The apparatus of claim 30, wherein: the energy-magnifying coils are electrically connected to 
each other; and the energy-magnifying coils are situated adjacent each other in a manner 
facilitating electrical contact from one energy-magnifying coil to the next. 


39. The apparatus of claim 38, wherein each energy-magnifying coil comprises at least one 
contact surface used for making electrical contact with a corresponding contact surface on an 


adjacent energy-magnifying coil. 


40. The apparatus of claim 30, wherein the energy-magnifying coils are electrically connected in 
series with each other. 


41. The apparatus of claim 30, wherein the internal output coils are electrically connected in 
series with each other. 


42. The apparatus of claim 30, wherein the internal output coils are electrically connected in 
parallel with each other. 


43. The apparatus of claim 1, wherein the sending coil comprises a ferromagnetic core. 


44. The apparatus of claim 1, wherein the sending coil comprises a ferromagnetic cylinder 
extending coaxially with the sending coil. 


45. The apparatus of claim 44, wherein the internal output coil comprises a ferromagnetic core. 


46. The apparatus of claim 1, further comprising an external energy-input source configured to 
provide an initiating oscillation to either the sending coil or the feed-back connection, the 
initiating oscillation being sufficient to trigger self-oscillation of the apparatus without requiring 
further oscillations from the external energy-input source. 


47. An apparatus for generating an electrical current, comprising: a sending coil in which an 
electrical oscillation causes radiation of inductive photons from the sending coil; multiple 
energy-magnifying coils arranged substantially parallel to and in surrounding relationship to the 
sending coil, each energy-magnifying coil being situated sufficiently adjacent the sending coil to 
receive a respective share of inductive photons radiating from the sending coil, each energy- 
magnifying coil comprising a material that produces, in a condition, low-mass electrons, wherein 
the respective share of inductive photons received by each energy-magnifying coil imparts 
respective transverse forces to the low-mass electrons that cause the low-mass electrons to 
experience accelerations in the respective energy-magnifying coil that are greater than 
accelerations that otherwise would be experienced by normal free electrons experiencing the 
respective transverse forces, the respective accelerated low-mass electrons producing a 
respective inductive force; means for establishing the condition with respect to the energy- 
magnifying coils; a respective internal output coil nested inside each of the energy-magnifying 
coils to provide a respective oscillating electrical output in response to the respective inductive 
force produced by the respective energy-magnifying coil; and a feed-back connection from one 
or more of the internal output coils to the sending coil so as to provide, from the respective one 
or more oscillating electrical outputs, the sending coil with the electrical oscillations. 


48. The apparatus of claim 47, wherein the material of the energy-magnifying coil comprises a 
doped semiconductor. 


49. The apparatus of claim 47, wherein: the material of the energy-magnifying coil comprises a 
superconducting material; and the condition is a temperature at which the superconducting 
material exhibits superconducting behavior characterized by production of the low-mass 
electrons. 


50. The apparatus of claim 47, wherein: the material of the energy-magnifying coil comprises a 
photoconductive material; and the condition is a situation in which the photoconductive material 
is illuminated by a wavelength of electromagnetic radiation sufficient to cause the 
photoconductive material to produce the low-mass electrons. 


51. The apparatus of claim 50, wherein said means for establishing comprises a photoconduction 
exciter situated and configured to illuminate the photoconductive material with the wavelength 
of electromagnetic radiation. 


52. The apparatus of claim 47, wherein the feed-back connection conducts sufficient electrical 
power to the sending coil for self-sustaining operation of the apparatus without providing energy 
to the apparatus from an external source. 


53. The apparatus of claim 47, wherein: the energy-magnifying coils are connected together in 
series; and the internal output coils are connected together in series. 


54. The apparatus of claim 47, further comprising an external output coil in surrounding 
relationship to the array of energy-magnifying coils, the external output coil being situated 
relative to, and inductively coupled to, the energy-magnifying coils so as to receive respective 
portions of photon radiation from the energy-magnifying coils. 


55. The apparatus of claim 47, wherein: the energy-magnifying coils are electrically connected to 
each other; and the energy-magnifying coils are situated adjacent each other in a manner 
facilitating electrical contact from one energy-magnifying coil to the next. 


56. An apparatus for generating an electrical current, comprising: first oscillation means 
energizable by a first electrical oscillation in a manner that causes the first oscillation means to 
radiate inductive photons; second oscillation means situated relative to the first oscillation means 
to receive inductive photons radiated from the first oscillation means, the second oscillation 
means comprising a material that produces low-mass electrons, wherein the inductive photons 
received by the second oscillation means impart respective transverse forces to the low-mass 
electrons that accelerate the low-mass electrons more greatly than otherwise would be 
experienced by normal free electrons subjected to the transverse forces, the accelerated low-mass 
electrons producing an inductive force; and output means inductively coupled to the second 
oscillation means so as to produce an oscillating electrical output in response to the inductive 
force produced by the second oscillation means, the oscillating electrical output being usable to 
drive a load. 


57. The apparatus of claim 56, wherein the material that produces low-mass electrons is selected 
from the group consisting of superconductors, photoconductors, and doped semiconductors. 


58. The apparatus of claim 56, wherein the inductive force produced by the accelerated low-mass 
electrons is amplified according to an energy-leverage factor that is proportional to a ratio of 
mass of normal free electron to mass of a low-mass electron. 


59. The apparatus of claim 56, further comprising means for causing the material that produces 
low-mass electrons to produce said low-mass electrons. 


60. The apparatus of claim 59, wherein: the material that produces low-mass electrons comprises 
a photoconductor; and the means for causing production of low-mass electrons comprises a 
source of illumination situated and configured to direct an electromagnetic radiation at the 
second oscillation means. 


61. The apparatus of claim 59, wherein: the material that produces low-mass electrons comprises 
a superconductor; and the means for causing production of low-mass electrons comprises means 
for establishing a sub-critical temperature of the second oscillation means. 


62. An apparatus for generating an electrical current, comprising: a sending coil in which an 
electrical oscillation causes radiation of inductive photons from the sending coil; an energy- 
magnifying coil situated sufficiently adjacent the sending coil to receive inductive photons 
radiating from the sending coil, the energy-magnifying coil comprising a material that produces, 
in a condition, low-mass electrons, wherein the inductive photons received by the energy- 
magnifying coil impart respective transverse forces to the low-mass electrons that cause the low- 
mass electrons to experience accelerations in the energy-magnifying coil that are greater than 
accelerations that otherwise would be experienced by normal free electrons experiencing the 
transverse forces, the accelerated low-mass electrons producing an inductive force; an output coil 
inductively coupled to the energy-magnifying coil to provide an oscillating electrical output in 
response to the inductive force produced by the energy-magnifying coil, the oscillating electrical 
output being usable to drive a load; and a feed-back connection from the output coil to the 
sending coil so as to provide, from the oscillating electrical output, the sending coil with the 
electrical oscillations. 


63. An apparatus for generating an electrical current, comprising: a sending coil in which an 
electrical oscillation causes radiation of inductive photons from the sending coil; an energy- 
magnifying coil situated sufficiently adjacent the sending coil to receive inductive photons 
radiating from the sending coil, the energy-magnifying coil comprising a material that produces, 
in a condition, low-mass electrons, wherein the inductive photons received by the energy- 
magnifying coil impart respective transverse forces to the low-mass electrons that cause the low- 
mass electrons to experience accelerations in the energy-magnifying coil that are greater than 
accelerations that otherwise would be experienced by normal free electrons experiencing the 
transverse forces, the accelerated low-mass electrons producing an inductive force; means for 
establishing the condition with respect to the energy-magnifying coil; and an output coil 
inductively coupled to the energy-magnifying coil to provide an oscillating electrical output in 
response to the inductive force produced by the energy-magnifying coil, the oscillating electrical 
output being usable to drive a load. 


64. An apparatus for generating electrical current, comprising: a sending coil in which an 
electrical oscillation causes radiation of inductive photons from the sending coil; an energy- 
magnifying coil situated sufficiently adjacent the sending coil to receive inductive photons 
radiating from the sending coil, the energy-magnifying coil comprising a material that produces, 
in a condition, low-mass electrons, wherein the inductive photons received by the energy- 
magnifying coil impart respective transverse forces to the low-mass electrons that cause the low- 
mass electrons to experience accelerations in the energy-magnifying coil that are greater than 
accelerations that otherwise would be experienced by normal free electrons experiencing the 
transverse forces, the accelerated low-mass electrons producing an inductive force; an internal 
output coil inductively coupled to the energy-magnifying coil to provide a first oscillating 
electrical output in response to the inductive force produced by the energy-magnifying coil; and 
an external output coil inductively coupled to the energy-magnifying coil to provide a second 


oscillating electrical output in response to the inductive force produced by the energy- 
magnifying coil. 


65. The apparatus of claim 64, wherein the first and second oscillating electrical outputs are 
connected together in series. 


66. An apparatus for generating an electrical current, comprising: oscillation-sending means 
energizable by an electrical oscillation in a manner causing radiation of inductive photons from 
the oscillation-sending means; energy-magnifying means situated relative to the oscillation- 
sending means to receive inductive photons radiated from the oscillation-sending means, the 
energy-magnifying means including a coil comprising a material that, when irradiated by the 
photons, produces a greater inductive force than otherwise would be produced by normal free 
electrons in an otherwise similar coil, lacking the material, irradiated by the inductive photons; 
and output means inductively coupled to the energy-magnifying means so as to produce an 
oscillating electrical output in response to the greater inductive force. 


67. The apparatus of claim 66, wherein at least a portion of the oscillating electrical output is fed 
back to the oscillation-sending means to provide the electrical oscillation so as to cause a self- 
resonant operation of the apparatus. 


68. The apparatus of claim 66, further comprising means for initiating the electrical oscillation in 
the oscillation-sending means. 


69. The apparatus of claim 68, wherein at least a portion of the oscillating electrical output is fed 
back to the oscillation-sending means to provide the electrical oscillation so as to cause a self- 
resonant operation of the apparatus. 


70. The apparatus of claim 66, wherein the output means receives more electrical energy from 
the energy-magnifying means than is returned as a back-force from the output means to the 
energy-magnifying means. 


71. The apparatus of claim 66, further comprising energy-input means situated and configured to 
enhance production of the greater inductive force by the energy-magnifying means. 


72. The apparatus of claim 71, wherein: the material in the coil of the energy-magnifying means 
comprises a photoconductor that produces low-mass electrons when illuminated by at least one 
selected wavelength of electromagnetic radiation; and the energy-input means comprises a 
source of the at least one wavelength of the electromagnetic radiation. 


73. The apparatus of claim 66, wherein the material in the coil of the energy-magnifying means 
comprises a doped semiconductor or a superconductor. 


74. A method for generating an electrical current, comprising: energizing a first coil with an 
electrical oscillation sufficient to cause the sending coil to radiate inductive photons; receiving at 
least some of the radiated inductive photons with a second coil comprising a material that 
produces low-mass electrons, wherein the received inductive photons impart respective 


transverse forces to the low-mass electrons that cause the low-mass electrons to experience 
accelerations in the material that are greater than accelerations that otherwise would be 
experienced by normal free electrons experiencing the transverse forces, wherein conduction of 
the accelerated low-mass electrons in the second coil causes the second coil to produce a 
magnified inductive force; and receiving the magnified inductive force by a third coil so as to 
cause the third coil to produce an oscillating electrical output. 


75. The method of claim 74, further comprising directing at least a portion of the oscillating 
electrical output as feed-back from the third coil to the first coil so as to provide the electrical 
oscillation to the first coil. 


76. The method of claim 75, wherein the portion of the oscillating electrical current directed to 
the first coil is sufficient to cause self-sustaining generation of inductive photons by the first coil 
without an external energy source. 


77. The method of claim 74, further comprising the step of directing the oscillating electrical 
output from the third coil to a work loop. 


78. The method of claim 74, wherein the step of receiving the radiated inductive photons 
comprises receiving the radiated inductive photons with the second coil in which the material is a 
superconducting material. 


79. The method of claim 74, further comprising the step of maintaining the superconducting 
material at a temperature at which the superconducting material exhibits superconductive 
behavior. 


80. The method of claim 74, wherein the step of receiving the radiated inductive photons 
comprises receiving the radiated photons with the second coil in which the material is a 
photoconductive material. 


81. The method of claim 80, further comprising the step of illuminating the photoconductive 
material with a wavelength of electromagnetic radiation sufficient to cause the photoconductive 
material to produce the low-mass electrons. 


82. The method of claim 74, wherein the step of receiving the radiated inductive photons 
comprises receiving the radiated photons with the second coil in which the material is a doped 
semiconductor material. 


83. The method of claim 74, wherein the step of receiving the magnified inductive force 
comprises: situating the third coil internally of the second coil; and collecting inwardly directed 
components of the magnified inductive force using the third coil. 


84. The method of claim 83, further comprising the steps of: situating a fourth coil externally of 
the second coil and third coil; and collecting outwardly directed components of the magnified 
inductive force using the fourth coil. 


85. The method of claim 74, wherein the step of receiving the radiated inductive photons 
comprises receiving the inductive photons at multiple second coils each comprising the material 
that produces low-mass electrons, the multiple second coils being arranged so as to receive a 
respective population of inductive photons radiated from the first coil. 


86. The method of claim 85, wherein the step of receiving the magnified inductive force 
comprises: situating a respective third coil internally of each second coil; and collecting inwardly 


directed components of the magnified inductive force using the third coils. 


87. The method of claim 86, further comprising the step of collecting outwardly directed 
components of the magnified inductive force. 


88. The method of claim 87, wherein the collecting step is performed using a fourth coil situated 
externally of the second coils and third coils. 


89. The method of claim 74, further comprising the step of starting the energization of the first 
coil to commence generation of the oscillating electrical output. 


90. The method of claim 89, wherein the step of starting comprises momentarily exposing the 
first coil to an external oscillating inductive force. 


91. The method of claim 89, wherein the step of starting comprises momentarily exposing the 
first coil to an external magnetic force. 
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Testatika Demonstration (4 August 1999) 


Translation by Stefan Hartmann < harti@harti.com > & Hans Holzherr 
From: Hans Holzherr 
To: Stefan Hartmann 


Recently, over 30 technicians and engineers (most of them retired) were allowed to visit the 
Methernitha group in Linden, Switzerland, where they witnessed a demo of the different 
Testatika machines. 


Here is a report from Hans Holzherr from Switzerland who was present: 
Hello Mr. Hartmann, 
To your questions: > Have you seen live a machine with a load? If so, what load? 


I am referring in the following to the model with the 50-cm diameter disks. This machine was 
already running when the visitors stepped into the room, and was not halted during the whole 
time --- we were there for about 1.5 hrs. As a first load a 1000-Watt lamp was connected for 
approximately 10 seconds whose brightness did NOT diminish --- the corresponding sequence 
on the Testatika film is just an effect of the camera aperture's automatic adjusting to the sudden 
brightness! The second load was a U-shaped heating element, that Mr.Baumann handed to me. It 
became so hot within one second that I had to put it down immediately! What was particularly 
impressive was that while he pulled back one of the contact wires (that was with the lamp, I 
believe), a 1-cm long arc appeared between the output electrode and the connecting wire for 
approximately one second. The apparatus was under a plexiglass hood. Near the base it had two 
holes which Baumann used to insert the contact wires to touch the output electrodes. 


How do you think the high wattage is produced ? 


Good question! I'd love to know the answer, too! 
Did the disks slow down when a load was placed across the output electrodes ? 


I did not notice that (nobody else did), but of course you tend to turn your look to 'where the 
action is' (the lamp etc.) The disks turned with 15 rpm, which is quite slow. The spin rate was 
regulated magnetically. 


What general impression did you have ? 


It was really impressive! One can hardly believe it, with this slow rotation. In any case, this 
cannot be explained in terms of bare electrostatics in the sense of the Wimshurst machine. The 
perforated sheets seem to have a key function... Beside the pick-up and the drive electrodes there 
are a number of small plexiglass blocks with glued-on perforated sheets, whose function is 
unknown. 


As Adolf Schneider already mentioned, my colleague Bernhard XXX and I want to try to copy 
the principle experiment shown by Baumann --- without much hope to find anything 
extraordinary, though. 


The device consists of a horizontal swiveling plexiglass arm with a small rectangular plexiglass 
plate at both ends glued to the lower side of the arm. The lower side of the arm is covered with 
perforated aluminum sheets (square holes), while the bottom of the plates is covered with brass 
wire mesh. Beneath each plate five additional plates are glued onto the base plate. There is also 
wire mesh between each pair of plates in the two blocks. From the mesh layer between the 
lowest plate and the base a wire goes to the two capacitors, which are connected in parallel . 
Baumann seized the arm with both hands and turned it about ten times back and forth (a full 
rotation was not possible, because the capacitors were in the way), then measured the DC voltage 
with a digital measuring instrument: 60 Volts. Then, as he short-circuited the condensers a loud 
crack could be heard. I don’t know if that already is an abnormal result... 


On my question Baumann replied that with metal foil (instead of wire mesh) the device would 
not produce that effect. 


For more information, Contact: leo @zelator.in-berlin.de 


"Back-Engineered Testatika" 
by 
Paul E. Potter 


http://website.lineone.net/~aarekhu/index.html 


(Copyright 2000) 


That the Swiss Methernitha group's Testatika machine is thought to be based on a Wimshurst 
electrostatic generator, is only a sparse approximation of the truth --- of the great multitude of 
electrostatic influence machines developed around the 1900's it more closely follows the charge- 
separation-and-collection system used by the 1898 Pidgeon machine [note 1] for its electrical 
circuit. 


Its 50-per-disc steel grilles or 'gitter-grilles' are plainly unique to the Methernitha (see fig.1) but 
in principle follow on from previous research and patents for corrugated sectors which were 
found to be more efficient charge carriers [note 2] than flat ones, and from a similar example in 
more recent times of aluminium rods extending out like wheel spokes from an insulating hub of 
perspex [note 3]. 


Another unique function of these perforated grilles attached to the discs is how they induce 
charge from the rotating discs onto the special collecting pads, or 'tasten' antennae keys (which 
are also perforated --- so as to more readily pick up charge); for in a Wimshurst you had 
conductive brushes or rails of sharp points which actually touched the discs or were placed very 
close to them, but in the Methernitha the charge has to be made to traverse a parallel air-gap to 
the pads and for this purpose the metal gitter-grilles are so designed to create miniature eddy- 
currents of charged air which circulate in and out of the perforated metal's surface charges, and 
are more easily bounced out to the collecting pads. This process is categorised as VARIABLE 
CAPACITANCE electrostatic generation. 


Careful note needs to be made of how the Methernitha uses its basically Pidgeon setup with 
regard to its neutralising rods (that equalise and stabilise the opposite charges --- see fig.2), and 
how charges are picked up from one area and accumulated at others, so that the polarities of 
charge are distributed correctly to specific areas on both discs [note 4]. 


And although there have been some fanciful claims, or misinformation, that it uses all sorts of 
radioactive materials to achieve its pulsed output I most strongly believe that the auxiliary 
electromagnetic circuit, that wraps itself around the rotating discs, portrays a simple electronic 
approach; afterall, who would use radium radioactive emission alongside leyden jar capacitors ! 
Indeed, the more you look into certain elements of its construction the more they point to three 
main eras of electronics development, the 1900's, the 1920's and the 1950/60's. The authentic 
Methernitha was designed and developed by purists who believed they had discovered a 
previously unknown electronic phenomenon, but they wanted to keep an integrity to the early 
pioneering days of the Pidgeon, Wimshurst and Holtz electrostatic machinery; they would not 
use such modern devices as transistors or IC chips (more's the pity) --- but they do use some 
pretty uncommon electronic engineering in their circuit [note 5]. 


Obviously, the electronics are in two parts; one --- the electrostatic generator and its particular 
technologies of how to direct what charge where, and two --- the very unique auxiliary 
electromagnetic circuit of inductances, capacitances and rectification that mobilises that 'static' 
electricity. To understand how they convert static energy into an electromotive force you would 
do well to go back to the earliest years of radio. From the pages of spark radio you soon 
appreciate just how important oscillation circuits and their valve rectifiers were, and moreover, 


how difficult it proved to engineer them. For although radio transmitters and receivers from the 
1900's used resonating circuits their oscillations were controlled by sparks between two contacts 
and, of course, they were relatively inefficient. Not until the 1920's did the first electric current 
oscillations become an observable controlled phenomenon when someone coupled a rectifier 
valve, a capacitor, and a resistor together [note 6]. The early 1920's also saw the best era of 
experimentation and invention for novel devices that turned static energy into useable 
electromagnetic energy; it was in a 1921 patent that we see a German physicist Hermann Plauson 
describe in great detail his methods to convert static power, not only from rotary influence 
machines but also from balloons collecting atmospheric electricity up in the sky; and by using 
thermionic rectifiers, leyden jar capacitors and inductor coils he proposed a free-energy network 
that was to power the whole of Germany [note 7] ! The thermionic rectifier valve heralded a new 
era for radio and high voltage physics, and as it was then subjected to such a broad array of 
experiments and modifications to improve its efficiency so it paved the way for all sorts of new 
avenues in electronics. Indeed, with such a technical catalogue of similarities with what we see 
in the available photographs of Testatika it can be assumed without doubt that the horizontal 
glass tube which sits on top of the Methernitha machines is exactly what a home-made vacuum 
thermionic rectifying valve would look like; with its internal anode mesh-plate, surrounded by a 
coiled copper grid, fed by a glowing (heated) cathode wire running horizontally across its centre 
and capped by two black end-pieces, which are too big and bulbous to be mere end-caps and 
must surely be black rubber vacuum seals to seal the glass tube and the input/output wires [note 
8]. 


With such a rectifier, some induction coils, and some leyden jar capacitors you have a circuit that 
oscillates, and that's what has to happen with a Methernitha, the electromagnetic circuit has to 
oscillate for it to work, and then the oscillations have to be rectified (or even modulated) so that 
the resulting single-pole pulses can be channeled through the big cans, which are basically high- 
efficiency transformers, and outputted as reduced voltage higher current DC pulses (see fig.3). 


The precise components used to oscillate the primary oscillating circuit are, I believe, not to be 
seen in any of the available photographs, but there are various hints for their approximate 
whereabouts on the machine. Firstly, according to electronic design there should be a capacitor 
and coil configuration in close proximity to the rectifier. Well, from the picture "3K WREAR" 
can be seen the two long upright tubes which, according to those who have seen them first-hand, 
comprise a spirally turned aluminium strip (which indicates they are chokes [note 9]) inside a 
glass tube, inside the same sort of outer shielding that the big cans have (which indicates they are 
electrostatic shields), inside yet another glass tube, and are terminated at the top with a brass 
connecting rod which does a right-angled turn and passes into the side of the tower --- but only 
two-thirds up the height of the tower. These two assemblies must form a connection to the 
rectifier, because the rectifier is at the top of the tower, so why don't these electrostatically 
sensitive tubes extend all the way up to it ? Again, from the photographs of the rear and front of 
the Methernithas there is a wire that comes out of the tower's side wall at about 4 inches above 
the upright's brass terminals and this wire then passes through a short black tube and on to the 
rectifier valve. This, of course, would happen on both sides of the tower, enabling a connection 
to both ends of the rectifier. But why have this 4 inch gap of connections at the top of the tower ? 
Something is placed inside the top of the tower in this intermediate space which is very 
necessary to the circuit, and I think it must be the location of the capacitor/inductor configuration 


to oscillate the circuit. This (fig.4) is how I would see the inside of the top of the towers [note 
10]. 


I've seen some of the patented inventions that rotate discs --- by using magnets (Le., 
H.Rosenberg's permanent magnet excited rotational machine, US Patent # 3,411,027 ), and by 
utilising inscribed metalised discs (US Patent # 3,239,705 for instance), but there simply isn't 
enough room for these to be located in the Methernitha disc setup --- also, you don't want to 
interfere with the ES fields that zip around the revolving discs: From the reports of those who 
have seen the small machines working it appears their discs were rotated by small DC electric 
motors after they were hand-started, some re-wound with thinner wire (to presumably increase 
their torque) and powered directly from the discs' generated electricity --- but I have also seen 
how two discs can continue to rotate simply by careful placement of curved electrodes [note 11] 
which would act on the charges on the discs --- like the 3kw Testatica Distatica generators. 


After reading through the many early accounts of electrostatic rotary machines, and some of the 
more recent ones, you can't help but be puzzled by the Methernitha's incredibly low rotational 
speed of just 60 rpm (and in the 1999 engineers report as low 15 rpm !). Most other early 
experimenters boasted up to 3000 rpm. J.G.Trump in his work on high voltage generation in 
space [note 12] spun his rotary machine at 10,000 rpm (to produce 433 Watts at 24 KV no less). 
One reason for this low speed might be to do with the close proximity of the 50 lamellas (gitter- 
grilles) on the discs at their inner ends, they are very close together, I think too close. Air, 
normally an insulator, breaks down and conducts at around 25-35 KV (this figure has been fairly 
constant from day-one of electrostatic machine experiments right through to the present day --- 
because air has a breakdown field strength of 3x 106 volts/metre) and short-circuits the circuit. I 
feel that because this design of grilles is prone to short-circuiting at high voltages the 
Methernitha people have limited their rotational speed so as to ensure a low operating voltage --- 
of what I'd guesstimate to be only 12 to 24KV. 


But, is this a waste of extra potential ? Not necessarily, for I don't think that the main power 
output comes solely from what the two counter-rotating discs supply. 


There is, I believe, a far more important power generator --- the electron cascade generator, and 
the Methernitha has two of them, held inside the two horseshoe magnets, and providing the 
circuits to the magnets are made to oscillate at the right frequency at a high enough voltage then 
these metalised-perspex laminated blocks can enmass A MUCH LARGER AMOUNT OF 
ELECTRICITY THAN WHAT IS PUT INTO THEM. 


This, perhaps, is the previously unknown electronic phenomenon that the Methernitha group 
have so zealously been trying to protect against unscrupulous entrepreneurs. But I would say that 
this copious supply of free energy is already known to the world --- it is not readily available - 
and its principles are not fully understood, as yet, but it is known about. 


As the descriptions say (on the Testatika website), between the horseshoe magnet legs are four 
blocks of transparent 'plexiglass' type material alternated with copper and aluminium plates (that 
may or may not be perforated), in the sequence c-p-a-c-p-a-c-p-a-c-p-a (also see fig.6). And 
according to the Linden Experiment, where Paul Baumann induces a resonance of about 80-140 


MHz in a coiled horseshoe and then has an aluminium-insulator-copper block moved between 
the horseshoe legs, a voltage could be taken off the plates of the block which measured 700 volts 
(DC presumably) [note 13]. This incredible phenomenon has never been replicated by any 
‘outside researcher’, and is said to be the basis by which the Methernitha machine could be 
understood how to work [the clue, possibly, to this Principle Experiment may be variable- 
capacitance and dielectric-absorpsion]. 


But what, I hear you say, is an electron cascade... Well, it was only by chance, very recently, that 
I happened to listen to an audio tape by a Dr. Flanagan about crystal water; when I switched the 
tape over after the end of side one Dr. Flanagan then began talking about an electronic 
configuration that applied a high frequency, high voltage alternating field across an insulator --- 
that created what he called an electron cascade effect --- Yes, I thought, here is the answer to the 
Methernitha Machine. 


The electron cascade or avalanche effect is where air molecules are accelerated to the device at 
such a high velocity that they collide with other molecules and atoms in the air to liberate new 
electrons which in turn also collide and liberate even more 'free electrons' from other air 
molecules (see fig.5), all of which become accelerated by the electric field, and an avalanche of 
electron-multiplications progresses throughout the whole immediate environment [note 14]. It's a 
chain reaction, and an entirely safe one, it happens in a more ferocious way in lightning strikes, 
and is a natural phenomenon. And, as in this case, the environment actually becomes part of the 
circuit [note 15] because the process is actually negatively-ionising the air surrounding the 
Methernitha machines, and that is why those who have been near these generators when working 
say the air around about them is cool and fresh [note 16]. 


In view of the fact that it's designers have chosen to wind insulated wire (which may or may not 
be bifilar) around the horseshoe metal it is likely that the horseshoes are used for some form of 
induction [note 17], it would also be very possible to draw directly from this part of the circuit 
the extra electric current produced from the electron cascade blocks, with suitable connections 
that might lead downward into the wooden base (where it is believed that an alternate layering of 
perforated metal plates and insulating plates - making up a large high-voltage storage capacitor - 
is located). This power could then be discharged as a pulsed output of high wattage, especially if 
the final output part of the electronic circuit is configured as a Pulse Forming Network of 
multiple sections of inductor / capacitor combinations [note 18]. 


The two big cans at the side, the big capacitors, are probably not highly technical (see fig.7), 
once the fundamental formula has been decided upon all models of a Testatika generator would 
follow a similar construction process. The written descriptions are a little contradictory but they 
seem to suggest a central input rod, or tube, connecting at the bottom of the cans to a stack of 
inter-linked pancake coils, that are wound secondary-outside primary-inside, fitted around a core 
of 6 hollow donut-ring magnets stacked in such a way with plastic spacers as to allow air gaps 
between them, and then finally the output of each can is a connection from the top coil of the 
secondaries of the pancake coils to a brass ring around the centre of the black plastic top lid --- 
and from the photographs can be seen a large diameter wire or tube [note 19] connecting that 
polarity's output terminal to the top lid's brass ring via a brass screw terminal. I would suggest 
that the ring magnets (of anistropic ferrite perhaps) are gapped in this way to prevent the 


magnetic flux fields of the pancake primaries co-joining as one sprawling field, because it would 
be more advantageous, and safer, to have each separate pancake's magnetic flux cut it's own 
adjoining secondary coil, and divide the secondary output voltage into smaller amounts of 
potential, thus depending less on complicated insulating procedures that accompany high voltage 
single primary / single secondary transformers. 


The use of aluminium mesh and solid copper sheeting is commonly used in electronic 
construction; the outer aluminium mesh cylinder would be used to shield stray electrostatic 
charges, and the solid copper cylinder is to shield the large amount of stray electromagnetic 
fields produced by the transforming process from high voltage/low current to lower 
voltage/higher current [note 20]. Obviously they don't want field contamination taking place 
between the sensitive electrostatic generator and the transformers. 


Within these two outside shielding-cylinders are ‘grid condensers’ which, according to the 1999 
report by the 30 engineers, can be as many as 20 layers of perforated sheet (presumably as 
concentric cylinders) - which I have indicated (in fig.7 for instance) as being electrically 
connected BETWEEN each separate secondary winding - in the fashion of an old discovery from 
the early days of wireless telegraphy and based on the ‘disruptive discharge coil’ devised by 
Nikola Tesla, that such a condenser connected in the center of a secondary coil collects the 
maximum amount of voltage created by that secondary. This configuration of one condenser 
inside another inside another etc etc, has a striking similarity to the layout of a pulse forming 
network [see note 18]. 


In the red wired can the transformer is wired to output negative, and the blue wired can's 
transformer is wired to output positive polarity. Special note should be made of a similar 
arrangement for divided primary / secondary windings devised by Van de Graaff in his 'High 
Voltage Electromagnetic Charged-Particle Accelerator Apparatus Having an Insulating Magnetic 
Core' [note 21] with respect to magnetic reluctance gaps. 


Whilst it has been said that the clear perspex disc was designated the 'cloud' disc, and the (rear) 
dark disc the 'ground' disc I would think this relates to different types of acrylics or plastics that 
might become charged to different polarities, as in the triboelectric series, where frictional 
charging of different plastics --- and then bringing them close together, might cause donation or 
acceptance from one to the other; I would think from the above that cloud represents a donator 
(positive charge) and that ground must mean an acceptor (negative charge). Has anyone tried the 
combination of a teflon disc (extremely negative charge) with a glass disc (highly positive 
charge) ? 


Or discs doped with paramagnetic particles perhaps [note 22] ? 


The circuit has to be made to oscillate for it to work, and then the oscillations have Fu ll Circuit 
to be rectified, sothat DC pulses can be channeled through the transformers in 

the big cans and converted to high- current DC output The rectifying diode, 
together with the coils L! and L2, and the capacitors C5 and VC+ are one of many 
configurations that will create the oscillations and rectify them. The rectifier must 
have ahexed filament to provide cathodic dectrons, and its eficiency is grealy 
improved by being inside avacuum enclosure. 

A reed switch is triggered by magnets in the disc rim to provide atiming pulse to 
indicate the disc's rpm. 

What makes this machine ‘over unity’ is its ability to magnify its basic input - and 
this it does by creating andutilizing an dectron cascade effect, which ionizes and 
polarizes the ar in the environment surrounding the two horseshoe magnet 
configurations (basically by oscillating the dielectric blocks with high frequency high 
voltage pulses), the ar moleailes are accelerxed toward the blodcs at high speed 
to cause them to collide with other air molecules to dislocge free dectrons, which 
are also accelerated to free up more electrons by further collisions, andso on and 
so forth. The resulting avalanche permeates the surrounding environment. 

In each Big Can is a step-down transformer of multiple pancake coil windings 
especially coupledto a toroid-magnet core so asto intensify the field and produce 
divided voltage outputs which charge up separate 'condenser-grilles’, 

which build up the charge for output Electrostxic shielding 

in the big cansis provided by the outer perforated 

aluminium cylinder and magnetic shielding HF 
is provided by a solid copper cylinder: 
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Back-Engineered Methernitha --- Notes 


Note 1 --- For more information on the Pidgeon machine see "Electrical Influence Machines" by 
John Gray, 1903 p. 206 & "Philosophical Magazine" Dec 1898, p. 564, and of course the 
Pidgeon patents. 


Note 2 --- See "Modern High Speed Influence Machines" by V.E. Johnson, 1921, p. 76. Johnson 
was not only a researcher of electrostatic machines but was also an innovative constructor of 
them, and as such was keen to try any technique that made his generators more powerful than 
even the specialised Wommelsdorf multi-disc condenser machines. This book is an absolute 
must for those who wish to work in this field. Another 'must' is the website of Antonio Carlos M. 
de Queiroz ( http://www.coe.ufrj.br/~acmq/electrostatic.html ) which is absolutely full of 
information about (and with links to) present-day developments in electrostatic machines. 


Note 3 --- See "Self-Excited, Alternating, High-Voltage Generation Using A Modified 
Electrostatic Influence Machine" by M.Zahn, et al., American Journal of Physics, Vol 42 (1974) 
p. 289. 


Note 4 The Methernitha designers have taken a basic Pidgeon electric field system and added a 
few modifications of their own, partly to lock a certain polarity of charge to a certain area so as 
to stabilise it, and also to boost certain areas with charge. As in their use, for example, of an extra 
field plate located at the top-centre in front of the front disc (just under the rectifying valve), note 
also that this plate, or antennae key, is indirectly coupled to the rest of the circuit, via a coil 
setup. Much the same occurs with the two plates slightly below it, these plates are connected to a 
brass terminal which connects to a copper wire that goes down and winds in a coil shape around 
a hollow plastic tube, and inside the tube will be another wire or small coil that draws off the 
electric charge. So these three plates are using not direct connection but induction to get their 
charge. 


Note 5 ------- By looking at how each of the photographed machines have been constructed you 
can see that these are high quality crafted structures. I would think each would start off as sub- 
assemblies fitted together by pairs or small groups of members, those sub-assemblies of wooden 
base, big cans, perspex framework, discs with bearings and axles, when completed would be 
passed on to the electrical engineers of the community who would then fit the wiring 
connections, vacuum tube rectifier and make sure that not only did they work but that they 
looked like a work of art. 


Note 6 --- The Fleming valve had been around since 1905 and while it progressed to the 
thermionic valve and audion, by 1922 the ‘Pearson and Anson Effect’ was discovered whereby 
oscillating currents could be produced with a resistor, capacitor and thermionic valve coupled 
together. 


Note 7 --- See US Patent 1,540,998 (9 June 1925) Conversion of Atmospheric Electric Energy 
by Hermann Plauson. He also wrote a book of the subject titled "Gewinnung und Verwertung der 
Atmospharischen Elektrizitat" in 1920 in German (which is currently held in the British Library). 


Note 8 --- Whilst some have seen the smaller 300 Watt machine’s discharger/rectifier quite open 
and not encased in a vacuum tube the vacuum tube models would be much more efficient and 
would waste less current. Also, the rectifier tube must have a heated filament (which on the 3K W 
machines can be seen as a glowing line running the whole length of the grid and coil assembly 
between the two black end caps, and in the films you can see faint flashes coming from behind 
the rectifier so possibly the filament is wrapped around the other side of the grid/coil assembly as 
well). Coolridge, back in the 1900’s, discovered that no discharge from the cathode to the anode 
would occur, even at 100,000 volts, unless the filament was heated (Physics Review, Vol. 2, Dec 
1913, p. 418). Aluminium mesh will give off electrons quite readily and can be used as a cold 
cathode --- but a heated cathode offers the advantage of being able to control the oscillations. 


Note 9 --- The two long upright tubes are without doubt choke coil assemblies in precisely the 
right place to slow down the current where it gets oscillated and rectified. In a choke the higher 
the flow of current the greater will be its resistance to that current flow. An even better form of 
choke will have some form of iron core inside it. 


Note 10 --- I have come up with 6 different circuits for this oscillation section, some of which 
include small quartz crystals. (See notes 13 and 16 on frequency of oscillation). The black dial at 
the rear of the 3kw machine is most likely to select a variety of capacitances so as to control the 
oscillations of the circuit, which in turn control disc rotational speed. 


Note 11 --- The phenomenon of electrostatic motors has been well researched over the years (see 
"Electrostatic Motors" O. Jefimenko in "Physics Teacher" Vol. 9, March 1971, p. 121-9, and in 
"Electrostatics And Its Applications" by A.D. Moore (1973) p. 131-147; "Electrostatic Motors" 
by B.Bollee in "Philips Tech. Review" Vol 30 (1969), p. 178-194). The Methernitha Testatika 
generators (see a recent report by 30 engineers) auto-rotate, after they have been started by hand, 
by the same principles of these ES motors. 


Note 12 --- J.G.Trump worked for the US Air Force and pioneered some highly efficient 
electrostatic machines around the 1960’s (see"Electrostatic Sources of Electric Power" in "Elec. 
Eng." 66:525, June 1947; and "High Voltage Generation in Space:The Parametric Electrostatic 
Machine" in "Progr. Astronaut. Rocketry" (vol 3 --- Energy Conversion for Space Power) 1961 
p745). 


Note 13 --- Although the ‘Linden Experiment’ was thought to register a frequency of 80-140 
MHz this does not necessarily mean that the Methernitha generators would oscillate at that rate 
also. Such a frequency seems unnecessarily high. 


Note 14 --- See "Plasma --- The Fourth State of Matter" by D.A. Frank-Kamenetskii (1972) 
pp10, and Dr.Patrick Flanagan’s US patents 4,743,275 (May 10, 1988) and 4,391,773 (Jul 5, 
1983). 


Note 15 --- The effect is very similar to the converging forces in a non-uniform field, the 
oscillating perspex blocks become one ‘electrode’ and the surrounding air in the room becomes 
the opposite ‘electrode’, and by the processes of electrophoresis and dielectrophoresis the 
electrically charged particles in the air (the electrons and negative ions) are drawn toward the 
central electrode, which in this case is the perspex block assembly (see "Nonuniform Electric 
Fields" by Herbert A. Pohl in "Scientific American" (Dec 1960) p. 107-8). Iam much more 
inclined to believe that the ingenuity of the design of these types of machines comes from 
physicists and not electronic engineers. 


Note 16 --- Dr. Flanagan actually uses the electron field generator in his own special ionizer (see 
Method of Purifying Air and Negative Field Generator US Patent 4,391,773). 


How does an electron cascade generator work, I would think that while you have an alternating 
electron movement (and Dr. Flanagan reckons this effect occurs with a high voltage field 
alternating at above 20 KHz) at the metal electrodes, the perspex blocks sandwiched between 
them would transfer the electricity not through their mass but around it, as surface charge --- 
actually in the layer of air right next to the insulator’s surface. Its the same principle as dielectric 
absorption - the perspex blocks don't discharge themselves fast enough to keep up with the 
alternating voltage and so they accumulate more and more charge --- until it forms as a layer of 
charge on the insulator's surface. This means that at a high enough frequency the surface-air 
molecules polarize, with the more mobile electrons separating from the slower bulks of those 
molecules and while the electrons get thrusted back and forth a secondary layer of (slower) 
positive air ions develops, and so on, and the process of high voltage high frequency polarization 
triggers the electron avalanche effect. 


In the event that the perspex blocks are indeed ELECTRETS (as free-energy researcher Geoff 
Egel and others suggest) I would think that they would work in a similar fashion to the above 
process, of dielectric absorption that charges up the blocks before they produce the cascade- 
effect. Because in the electret the electrons charged into the perspex/plastic, and the positive 
ions, would still be manipulated by the reversing electromagnetic field in such a way as to 
orientate (as with dipoles) back and forth, to eventually reach the point (if the whole circuit is 
tuned properly) where they would attain resonance with the immediate air surrounding them. 
And if this effect is similar to an inductance then possibly a back-emf will result also, to increase 
the output voltage. Either way I believe the effect will still be an electron cascade through the 
environment and the product of this oscillating output (at the blocks) could similarly be drawn 
off and accumulated in the multi-layered base capacitor network. 


I would suggest that a test program to find the best type of blocks would be; One --- try different 
types of plastic/acrylic/ceramic materials for the blocks. 

Two --- try different methods of electrifying the plastics (as with electrets). Three --- try plastics 
doped with semiconducting particles. Four - try plastics doped with paramagnetic particles. Five 
- try hollow plastic blocks containing an electrolytic fluid. More information on plastics will be 
found on the Electret vs Dielectric Absorption Page. 


Note 17 --- There are several definitions of Bifilar, one where the wires cancel out their magnetic 
fields, and one where the wires are wound to ensure a tight low-loss magnetic flux coupling, in 


this case you need all the magnetic flux you can get so it must be the latter --- See "Transformers 
For Electronic Circuits" by Nathan R. Grossner (1967), p. 224 etc. 


Most commonly used magnetic metal is Mumetal, which is an easily saturable magnetic 
material, routing magnetic flux through it rather than in the surrounding air, so as to enhance the 
mutual induction between the two coilings of red wire around the horseshoe legs. 


Note 18 --- So that the machine's output voltage doesn't drain away when it is connected up to a 
large load, what is needed here is a Pulse Forming Network (or artificial delay line). "Such a 
network is an improvement on simple capacitor storage because of the cascading action from one 
capacitor to the next along the chain. At the beginning, all capacitors are charged to the same 
voltage but as soon as the first one starts to loose voltage, the one behind it is then free to 
discharge into it. This topping-up action, which trickles down the network from capacitor to 
capacitor, is the mechanism by which the voltage across the output terminals tends to hold onto 
its original level." (see "High Energy Discharge Systems" A.P.Stephenson, Electronics Today 
International, March 1992, pp. 24-26). 


Note 19 --- When voltage of a high potential and high frequency flows along a wire it does so on 
the outer surface (called the ‘skin effect’) and so the Methernitha would use thick wiring or even 
1/8" tubing to connect its circuit. 


Note 20 --- Two references for shielding are: "A Shielded Loop" by S. Goldman in "Electronics" 
Vol 11 (1938), pp. 20-22; and "Measurements in Radio Engineering" by F.E. Terman (1935), p. 
218 & p. 341. 


Note 21 --- For information on maximum voltage in the center of a secondary coil see "A 
Handbook of Wireless Telegraphy"” by J. Erskine-Murray (1913) p. 42; and an article called 
"Dielectric Hysteresis at Radio Frequencies" by E.F.W. Alexanderson in "Proc. LR.E., Vol. 2 
(June 1914) p137-157. For Van de Graaff's transformer see US patents 3,323,069 (May 30, 
1967) and 3,187,208 (June 1, 1965). These patents were not just for a Van de Graaff high voltage 
generator, they were for a special system devised by Van de Graaff long after his generator had 
been in use to convert static electricity into current electricity. This system may be a little too 
complicated for the Methernitha but, nevertheless, the principles he used for multiple primary / 
secondary windings may be of some interest. 


Note 22 --- Dr. Flanagan modified his insulator blocks, made of resin, by doping them with 
paramagnetic granules (such as silicon carbide) to enhance even more the electron cascade 
effect; which is an idea that the physicist Thomas Townsend Brown first experimented with (by 
using lead oxide granules) in his US Patent 3,187,206 (June 1, 1965) to good effect. The 
surrounding air could also be ‘enhanced’ in similar fashion to polarise it's electric charge and 
improve its side of the performance (for those interested in the ‘physics’ of this see an article by 
W.A.Douglas Rudge "On Some Sources of Disturbance of the Normal Atmospheric Potential 
Gradient" in Proc. Royal Soc. A, Vol. 90 (1914) pp. 571, etc). 


Note 23 --- Some other generators with similarities to the Testatika machine are the 
"Electrostatic Energy Field Power Generating System" invented by William W. Hyde (US Patent 


4,897,592 of Jan 30, 1990) is a rotor/stator variable capacitance machine capable of producing 
300 KV. Other such generators are; "Parametric Electric Machine" invented by Ferdinand Cap 
(US Patent 4,622,510 of Nov 11, 1986) which has a series resonant (LCR) circuit structured into 
it so that it oscillates --- and indeed operates AT RESONANCE to ensure a high output; 
"Electrostatic Generator" invented by Dan B. Le May, et al. (US Patent 3,094,653 of Jun 18 
1963) is a very ingenious system of variable capacitance; the "Electrostatic Machine" by Noel 
Felici (US Patent 2,522,106 of Sep 12, 1950) is a good standard which utilizes a valve rectifier; 
and the "Electrostatic Generator" by William S. Spencer (US Patent 1,415,779 of May 9, 1922) 
is an early rotor/stator generator which transferred its electric impulses through a transformer to 
produce a higher current output. 
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' In the Testatika- Distatica Video it has... "By means of grid-condensers the energy is stored and itis then uniformly dscharged, 
at the same time reducing the high-voltage and building up power with additional devices." 


"Principle Experiment" 
by 
Paul E. Potter 
With respect to the 30 engineer's report (of 1999) the ‘principle experiment’ was set up in such a 
way (see diag 1) that by swivelling the cross-piece over two other plexiglas blocks a current was 


transferred into two capacitors. Possibly when someone grabs hold of the swivelling cross-piece 
they transfer some static electricity from their body to the grilles of the cross-piece which, when 


vigorously turned back and forth will initiate a transfer of electric charge to the two stacks of 
blocks below them attached to the base. This may either be because anyone walking over a 
carpet or wearing man-made fibres will already hold thousands of volts of electrostatic charge - 
which will be enough to 'prime' this apparatus after touching it, to get it to work, much the same 
as when a rotating influence machine has to be primed with an electric charge before it will 
work; or, as many researchers have surmised already, that the plexiglas blocks glued to the 
swivelling cross-piece had been charged up with electricity as an ELECTRET. 


The use of mesh around the cross-piece guarantees a variable capacitance to the moving arms --- 
and as these are moved quickly over the base blocks (again, alternated with mesh and Plexiglas) 
an amount of electric charge will be transferred to them EACH TIME the arms go backward- 
and-forward over them. Electronically, you have one variable capacitance acting upon another 
variable capacitance - which is why Baumann said that if metal foil were used instead of the 
mesh it would not produce the same effect. 


What happens next is called "dielectric absorption", and the following extract, from "Dielectrics" 
by P.J.Harrop (1972) pp71, will explain; 


"When a given dielectric [1.e., plexiglas] has a field put across it, and this field is then removed, 
the electrodes are briefly shorted out (not enough for all the ions and particles to relapse back) 
and the device left on open circuit one finds subsequently that it has partially charged up again. 


This is due to the slow-moving charge carriers remaining in position. It can be a frightening 
phenomenon with practical dielectrics since a person who has briefly discharged a charged 
insulator may subsequently touch it and be severely shocked." Some dielectric materials being 
more prone to this effect than others, and so obviously some experimentation will be needed to 
choose the best perspex, plexiglas, plastic, or acrylic materials so as to take the most advantage 
from this dielectric absorption effect. 


Once the blocks are being charged up the electric charge simply flows into the two 
interconnected capacitors and accumulates. 
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Linden Experiment ~ 


A look at the only available diagram of the Linden experiment (see diag 2) shows a horseshoe 
magnet coupled to what seems to be a closed-ended wire. It can also be seen in this diagram that 
the wire coils around the magnet are sufficiently spaced apart so as to provide capacitance 
(between each coil of the wire) in the circuit. So, with capacitance, coils (for induction), and 
magnetic flux, you have all the ingredients needed to make an oscillating circuit --- provided 
there is a supply of voltage and some sort of interruption mechanism - then you have a circuit 
that will resonate. And this leads us back to that oft repeated question --- is the block used in the 
Linden Experiment an electret. The first person to PUBLISH how they have duplicated this 
experiment will be the one to answer that question... 


But there is something wrong with this diagram --- the resonant frequency of this simple circuit - 
-- depending only on the values of inductance and capacitance included in the circuit would 
consequently enable it to oscillate at only a few kilohertz at best. No circuit of 
capacitance/inductance can be made to resonate at such a high frequency as claimed, not even if 
it included any form of quartz crystal. If, as the diagram says, it resonates at 140 MHz then there 
must be a Lecher wire system (the running of two conducting wires in a parallel line, about a 
foot apart or less, for several feet) to make it resonate at such a high frequency. It would seem to 
me also that a required modification of the Linden Experiment diagram would be to put a 
different metal into this circuit where the wire is said to be "closed-ended", say for instance a 
zinc plate, then there will be a contact voltage established between the copper wire and the zinc 
plate. Such a voltage would start the circuit resonating, for the reasons stated above. 


And as with the Tini setup if a block comprising two metal plates separated by a suitable 
dielectric material (such as plexiglas) is placed in an oscillating electric field the electric charge 
on the metal plates will permeate into the dielectric, and for the same reasons as detailed above 
in the Principle Experiment, will temporarily accumulate voltage because of dielectric 
absorption. As I have already said elsewhere there is a great similarity between the phenomenon 
of the Testatika horseshoe blocks (and the Tini setup) and the principle behind Patrick Flanagan's 
Electron Field Generator which energizes an electron cascade mechanism throughout the 
immediate environment. 
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Geoff Egel (1997) --- http://www2.murray.net.au/users/egel ~ 


Rectifier Circuit ~ 


The rectifier forms the basis for Testatila’s operation 
For whilst the LC circuitsL*, VC", UPR!, UPR? and C’ set up 
oscillations from the generator’s high voltage output the 
rectifier controls the oscillations to provide positive de pulses 
(which are then directed through a step-down transformer 
BP*/BS' and BP*/B 5°), to supply power 
at a higher current rate anc lower voltage. 


single filament 
rectifier 


Unidentified European Report ~ 


"Believe or Not, Here It Is!" 


The first really running "free energy" machine coming from Switzerland, Europe. It was 
developed over a 20 years Research period by a religious group called: METHERNITHA. This 


group lives in CH-3517 Linden, Switzerland. The inventor of this superb machine, Mr.Paul 
Baumann claims, its running principle was found by studying the lightning effects from nature. 


And here are the facts : 


* Testatika is an influence-type Wimhurst machine which runs on it's own energy, once started 
by counterclock revolving it's 2 dics by hand !!! 


* Testatika not only runs on it’ own energy, but produces also a huge amount of excess power, at 
least 3 KWATTS of power! That is enough to supply a one-person apartment with one machine! 


* The machine you see during this demo-animation is only about 70 cm wide, 40 cm deep and 
about 60 cm tall ! 


* Tt delivers DC-Voltage ranging from 270 til 320 Volts, only depending on the dryness of the 
air! At this voltage it can supply at least 10 Amperes of DC-current ! 


* Testatika is not a perpetuum mobile, but an energy machine that collects it's huge amount of 
"FREE" energy from the charged and ionized air particles. But there are still some technological 
tricks implemented to overcome the normal drag-resistance of a conventional Wimhurst 
machine, which is still the secret of the Methernitha group !!! 


When will this technology be available for everyone? 


The Testatika machines, (there already exists also some smaller units which only deliver about 
200-300 Watts) are not yet mass-production type models! They are still laboratory prototype 
units, although they are build with a very good craftmansship ! 


For more info contact directly: 


METHERNITHA, CH-3517 LINDEN, Switzerland 
TEL.-Nr.: ++ 41 31 97 11 24 


The pictures are from some photos and from a video-tape Methernitha sells. It shows the 
machines (also the smaler ones) and explains also Methernitha's spiritual aims. The tape has a 
running length of about 40 minutes and is really worth looking at it! It is also available in 
VHS-NTSC and American language. It also shows Methernitha's earlier research developments 
like huge wind generators. 


With the Testatika there is no fraud, hidden batteries or any other hidden energy source. It is 
really running! They already have the technology of ten years ahead! No more oil, no more 
pollution, no more atomic waste products, no more hunger in this world! This is the machine the 
mankind has dreamed about for centuries. Now it has come true! 


More information about the Methernitha machine is also available in the German magazine 
RAUM & ZEIT, issue Nr.40 (8). 


Jean L. Naudin Labs (4 February 1998) ~ 
"'Testatika Generator and Over-Unity"' 
by 


Cyril Smith 


Having read Nelson Camus’ article purporting to "explain" the Testatika over-unity generator 
(http://members.aol.com/overunity2/nelson/testatic.htm), I am of the opinion that the real 
explanation is hidden amongst the 19th century electrical mumbo jumbo which makes up much 
of the machine (Leyden Jars, Horseshoe Magnets, Wimshurst Generator and so on). From the 
description of spiral-wound foil capacitors containing radioactive material and placed within 
current carrying coils it strikes me that perhaps the real energy comes from Beta particles (fast 
electrons) absorbed into the electrical circuit. 


To extract energy from Beta particles it is not just enough to capture them. Clearly this will result 
in a current flow according to the capture rate, but current by itself is not power. The kinetic 
energy of the particle must be captured and this will result in potential difference or voltage. Ifa 
Beta particle enters a thin foil conductor normal to its surface and is captured, then the potential 
difference associated with giving up its kinetic energy can be expected to occur across the 
opposite faces of the foil. If however the Beta particle were turned so as to enter at a shallow 
grazing angle to the surface, not only would the probability of capture be increased (since the 
particle will travel further within the material) but the potential difference will occur along the 
length of the foil. Beta particles travelling even at relavistic velocities can be turned within short 
distances by relatively weak magnetic fields, so the concept shown in the following Figure 
suggests itself. 
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Methernitha Statement of Purpose ~ 


"The Research Work of Methernitha in the Field of the so-called Free Energy" 


Ever since the foundation of Methernitha there existed a department for research, development 
and electronics, which was concerned with the problem of alternative energy sources, namely 
with technologies, which were suited to exploit the inherent forces of nature and thus to unlock 
sources of energy without disturbing natures ecological balance in any negative way. Any 
technology man invents should serve him in short as well as in long terms, and this condition is 
not fulfilled as soon as it opposes nature in any way. 


This team of research within Methernitha works completely autonomous and is financed out of 
the co-operatives own resources, without any outside support. 


The efficient utilisation of wind energy was one of the first objectives of Methernitha's research 
program. At the beginning generators with special excitation were developed, which allowed to 


load the cells of accumulators even at low RPM at times when there are only moderate air 
movements. 


Utilising the kinetic energy of water currents was another field of interest of the development 
team, but it was pursued more as hobby. The key problem was here to transfer the slow 
revolutions of the waterwheel to an extent that the excitation threshold of the generator could be 
surpassed by a minimal loss of energy. 


Also solar cells and solar heat collectors attracted the attention of our researchers since a long 
time. But since in these fields other institutions have attained outstanding results, Methernitha 
started, and this was already more than 30 years ago, to concentrate its efforts on lesser known 
and even generally unknown sources of energy. The result of this scientific work is the 
Thestatica machine. 


The question arises: How it comes, that Methernitha, nothing more than a private organisation, 
could invest so much time, engagement, perseverance and financial resources in this kind of 
research. 


Research and development are integrated parts of the general idealistic concept of Methernitha. 
To make you understand these ideals and goals, we will now introduce you into the practical 
sides of this spiritual community Methernitha, as it functions as a co-operative of people, living 
and working together. 


Linden is a calm village of farmers just as dozens of others in the region of the valley called 
Emmental. However Linden is also the home of a special form of human life, which is capable of 
attracting more and more people from all over the globe, and which has repeatedly caused 
astonishment through its excellent functioning, even in extremely difficult situations. 


There is no doubt that the formation of Methernitha is also a good part of the life story of Paul 
Baumann. Through his extraordinary technical capabilities, but also through his astonishing 
practicable wisdom he opened relations to all kind of people with ideals and in many places, and 
pretty soon, the idea to form a co-operative enterprise took shape. 


"In the name of the God Almighty" people of equal thinking gathered and founded a co- 
operative, which could serve as the economic basis of this spiritual community. 


"We want to be a united group of brothers, and never separate however severe the burden may 
be", this was the solemn vow. 


Renunciation of alcohol and smoking and the will to realise a harmonious community life 
without dispute and discord like in the original Christian communities were the prerequisites to 
become a member. For the members Methernitha is an ideal opportunity to lead a fulfilled life by 
practising charity. 


A workshop was erected and soon, one house after the other grew on these premises. Also all 
construction was done out of own resources and solely with the savings from the common work. 


Today Methernitha is a social model proving the quality of its ideals through its well functioning 
just more than forty years. The people working here are almost without exception members of 
Methernitha. 


Not even the prospering development that took place over the following decades could impair or 
even suppress the global idealistic aims. On the contrary, everybody works in his own interest 
with diligence and great joy towards the erection and the support of their new homeland and 
according to the principle: 


One for all and all for one! 
With this word one can conquer anything. Also the ancient truths appear again and attain respect. 


The people living here feel themselves as members of a family, like a group sitting in the same 
boat and proud, but also grateful proprietors of their own beautiful homeland, which they may 
shape exactly as they wish to. Evidently, this form of human social life can function only on the 
base of idealistic principles. 


The question arises, how the realisation of a sincere religious philosophy of life may be brought 
in harmony with a successful economic management. It is not obvious at all, that this is 
attainable. 


Nowadays there are many amongst us that are caught in the world-wide and dense network of 
social and economic dependencies and obligations and many also feel the confrontation with its 
problems. 


One member of the economic directory has recently phrased this in the following way: 


"The fact that all essential functions of Methernitha are fulfilled without any external force, 
driven solely through inner conviction, which causes everybody to help and take care of the 
other, this is for me the most astonishing effect which is produced by this form of living together. 
It seems to be a miracle." 


Another miracle within Methernitha is the Thestatica, which is the result of more than 20 years 
of research. 


This wonder machine is lurked from nature, nothing else. Nature is the greatest source of power 
as well as knowledge which man has, and it still conceals many secrets, which are only revealed 
to those, who approach and tie in with them with highest respect and responsibility. 


To understand nature and to perceive its voice, man is obliged to experience silence and solitude, 
and it was there, where the knowledge about this technology was obtained. 


For these reasons it was always a great concern of Methernitha to acquire properties, untouched 
by man as far as possible, be it in valleys or forests, in the mountains or ashore of lakes, where 


one could study nature, ones own being and the creator of all this universe in silence and 
concentration and without being disturbed. 


The public never understood this properly, rather interpreted it wrongly as an act of seclusion, 
assuming we had to hide something unclean. We actually had --- and still have --- to take great 
troubles to realise undisturbed all the things we intended to accomplish. 


Such undertaking in research and development necessitate considerable financial expenditures. 
Therefore we are quite often obliged to construct things with most primitive means and 
materials. What was thrown away by our affluent society, we collect and possibly set up with it a 
cormerstone in the discovery of new forces and truth. 


We are fortunate in gaining the experience that paradoxically the most beautiful and useful 
results can be achieved by just using the most simple means. Never did we use any borrowed 
capital because we want to stay free Swiss citizens and do not want to be hindered or even bound 
in any way in the pursuance of our aims. 


The two conterrotating discs generate an electrostatic charge. One disc represents the earth, the 
other the cloud. Using grid electrodes the charges are bound. After that they are collected by 
non-contacting so-called antenna keys and then sorted. 


After being initially turned on by hand, the discs rotate by themselves according to the 
electrostatic laws about attraction and repulsion. A rectifying diode keeps the cycles in steady 
state. Otherwise the impulses of attraction and repulsion would accumulate and cause the discs to 
run faster and faster. The correct speed is of great importance and for optimal power generation 
the discs have to run quite steady and slow. 


By means of grid condensers the energy is stored and then uniformly discharged, at the same 
time reducing the high voltage and building up power with additional devices. Finally the 
machine supplies a uniform direct current, which varies according to the size of the model. The 
machine furnishes about 3-4kW permanent output, depending on humidity, whereby the electric 
potential ranges from 270 to 320Volt. High humidity of the atmosphere prevents the build-up of 
electric potential. The drier the air, the better. 


No doubt, through the so far achieved results one main objective has been reached, namely to 
prove that it is possible to use Free Energy. Nevertheless the research work is not yet completed. 


To the educated physicist many a thing of this machine may seem impossible, maybe even crazy. 
Maybe he is also offended by the conceptions used to explain the whole. Only partly we could 
use the concepts of conventional physical terminology to explain and define only approximately 
the functions and properties of the various parts of the machine. 


After all it will be necessary to create some more new concepts like the one we have already 
used before, when we termed the non-contacting collectors of electric charges as antenna keys. 


This machine puts experts, which are just trained in conventional physics to a very hard test, 
because its mode of action is not explainable with the state of the art of officially accepted 
physical knowledge, or at the most only partially explainable. However also a trained specialist 
should remain free and independent in his thinking, and should avoid to be limited by the 
temporal framework of publicly admitted knowledge in any science. 


It has to be remembered that the established science was already many times forced to change or 
give up some of its very fundamental concepts. Think about Galilee, to name only one example. 
Our human society almost condemned this man as a sorcerer and magician, just because he 
investigated and discovered a truth that seemed unacceptable by the established science of the 
days. 


The book knowledge of any times is not wrong, but it is incomplete, and therefore allows to 
draw wrong conclusions. 


We are part of a new area which brings to light many new facts and new knowledge. The clothes 
of nowadays science have become too tight and should be stripped off, just as the larva of an 
insect does with its skin. Only this will allow a true metamorphosis to take its course, and finally, 
at the limits and at the destination of all worldly knowledge, an universal and unlimited spiritual 
science, radiating and beautiful, just as the completed imago of an insect, may give its blessings 
and benediction to a renovated humanity. 


To ever reach there, a universal development of man has to take place. This however is only 
possible when man becomes aware of his true role within the whole creation, and again learns to 
recognise his true tasks, because the whole universe functions within a strict and precisely 
structured order according to the will and word of the creator. Therefore also man should 
recognise and realise these universal laws that are valid within the whole and within every part of 
this creation. 


The hard facts rather show how far man has left the divine order through his self willed and 
authoritarian way of action and that he has become the actual cause of all discord and evil on this 
planet. 


Unfortunately the ruling bodies that should be responsible for the well-being of the people work 
too often with the target to make life more and more difficult and to render impossible every free 
spiritual development. 


Instead of utilising the achievements of science and technology for the benefit and preservation 
of all form of life, they are abused carelessly and irresponsibly to destroy and to kill, and thus 
turn them into a curse upon mankind. 


To change all this, the evolution of a new technology is not enough, even if it were the most 
ecological and ingenious. To change this present status one has to go much deeper down, to the 
root-cause of all this evil, and this is mans way of thinking, his state of mind. 


The ancient divine commandments are still valid today and also show today the way and 
direction humanity should go, as clearly spoken by the prophet Mica: 


God has told you what is good. And what is it that the Lord asks of you? Only to act justly, to 
love loyalty, to walk wisely before your God. 


"'Testatika-Distatica Machine" 
(Transcribed from the Methernitha Testatika video by Paul E Potter) 


"... The efficient utilization of wind energy was one of the first objectives of Methernitha’s 
research program. 


At the beginning generators with special excitation were developed which allowed to load the 
cells of accumulators even at low rpm, at times when there are only moderate movements. 


Utilizing the kinetic energy of water currents was another field of interest of the development 
team, but it was pursued more as hobby. The key problem was here to transfer the slow 
revolutions of the water-wheel to an extent that the excitation threshold of the generator could be 
surpassed by a minimal loss of energy. Also solar cells and solar heat collectors attracted the 
attention of our researchers since a long time. But since in these fields other institutions have 
obtained outstanding results Methernitha started, and this was already more than 20 years ago 
[since 1960], to concentrate its efforts on lesser-known and even generally unknown sources of 
energy, the result of this scientific work is the Testatika machine of which most of you may have 
heard already. 


The two counter-rotating discs generate an electrostatic charge. One disc represents the earth, the 
other the cloud. Using grid-electrodes* the charges are bound. After that they are collected by 
non-contacted, so-called, antennae keys** and then sorted [shorted ?]. 


After being initially turned on by hand the discs rotate by themselves according to the 
electrostatic laws about attraction and repulsion. 


A rectifying-diode keeps the cycles in steady state, otherwise the impulses of attraction and 
repulsion would accumulate and cause the disc to run faster and faster. The correct speed is of 
great importance, and for optimum power generation the discs have to run quite steady and slow. 


By means of grid-condensers* the energy is stored and it is then uniformly discharged, at the 
same time reducing the high-voltage and building up power with additional devices. 


Finally, the machine supplies a uniform direct current which varies according to size of the 
model. 


The machine furnishes about 3 to 4 Kilo-Watt permanent output, depending on humidity, 
whereby the electrical potential ranges from 270 to 320 volt. High humidity of the atmosphere 
prevents the build up of electric potential. The dryer the air the better. 


No doubt, through the so-far achieved results, one main objective has been reached, namely, to 
prove that it is possible to use free energy. Nevertheless, the research work is not yet completed: 
To finish a model which can be handed out more or less to anybody and without any haphazards, 
also to non-specialists, much work and also time will still be needed. 


Only partly we could use the concepts of conventional physical terminology in order to explain 
and define only approximately the functions and properties of the various parts of the machine. 
After all, it will be necessary to create some more new concepts, like the one we have already 
used before, when we termed the non-contacting collectors of electric charge as antennae 
keys**. This machine puts experts who are just trained in conventional physics to a very hard 
test." 


* The German original has gitter-condensers, with gitter defined as wire lattice, grille, grate. 


** the original word used is tasten or taster, which means antenna, probe, key. 
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Abstract --- This invention is a back EMF permanent electromagnetic motor generator and 
method using a regauging process for capturing available electromagnetic energy in the system. 
The device is comprised of a rotor with magnets of the same polarity; a timing wheel in 
apposition to a magnetic Hall Effect pickup switch semiconductor; and a stator comprised of two 
bars connected by a permanent magnet with magnetized pole pieces at one end of each bar. 
There are input and output coils created by wrapping each bar with a conducting material such as 
copper wire. Energy from the output coils is transferred to a recovery rectifier or diode. The 
magnets of the rotor, which is located on a shaft along with the timing wheel, are in apposition to 
the magnetized pole pieces of the two bars. The invention works through a process of regauging, 
that is, the flux fields created by the coils is collapsed because of a reversal of the magnetic field 
in the magnetized pole pieces thus allowing the capture of available back EMP energy. 
Additional available energy may be captured and used to re-energize the battery, and/or sent in 
another direction to be used as work. As an alternative, the available back EMF energy may be 
dissipated into the system. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates generally to the capturing of electromagnetic energy using a method and 


device to create back EMF (electromagnetic force) and re-phasing of the back EMF to recycle 
and capture the available back EMF energy. Back EMF is also referred to as regauging and may 


be defined as energy created by the magnetic field from coils, and only by coils, and not by 
magnets. 


2. Background Information and Related Art 


Operation of a normal magnetic motor has the rotor pole attracting the stator pole, resulting in 
the generation of power from the magnets to the rotor and flywheel. During this phase, energy 
flows from the magnetics to the rotor/flywheel and is stored in the increased rotation. A rotor 
pole leaving a stator pole and creating a condition of drag-back results in power having to be put 
back into the magnetic section by the rotor and flywheel to forcibly overcome the drag-back. In a 
perfect, friction-free motor, the net force field is therefore referred to as most conservative. In 
other words, a most conservative EMF motor has maximum efficiency. Without extra energy 
continually fed to the motor, no net work can be done by the magnetic field, since half the time 
the magnetic field adds energy to the load (the rotor and flywheel) and the other half of the time 
it subtracts energy back from the load (the rotor and flywheel). Therefore the total net energy 
output is zero in any such rotary process without additional energy input. To use a present day 
magnetic motor, continuous energy must be input into the motor to overcome drag-back and to 
power the motor and its load. 


Present EMF motors and generators all use such conservative fields and therefore, have internal 
losses. Hence, it is necessary to continually input all of the energy that the motor outputs to the 
load, plus more energy to cover losses inside the motor itself. EMF motors are rated for 
efficiency and performance by how much energy input into the motor actually results in output 
energy to the load. Normally, the Coefficient of Performance (COP) rating is used as a measure 
of efficiency. The COP is the actual output energy going into the load and powering it, divided 
by the energy that must be input into the device with its load. COP is the power out into the load, 
divided by the power input into the motor/load combination. If there were zero internal losses in 
a motor, that "perfect" motor would have a coefficient of performance (COP) equal to 1.0. That 
is, all energy input into the motor would be output by the motor directly into the load, and none 
of the input energy would be lost or dissipated in the motor itself. 


In magnetic motor generators presently in use, however, due to friction and design flaws, there 
are always internal losses and inefficiencies. Some of the energy input into the motor is 
dissipated in these internal losses. As a consequence, the energy that gets to the load is always 
less than the input energy. So a standard motor operates with a COP of less than 1.0 which is 
expressed as COP<1.0. An inefficient motor may have a COP=0.4 or 0.45, while a specially 
designed, highly efficient motor may have a COP=0.85. 


The conservative field inside of a motor itself can be divided into two phases. Producing a 
conservative field involves net symmetry between the "power out" phase from the magnetics to 
the rotor/flywheel and the "power back in" phase from the rotor/flywheel back to the magnetics. 
That is, the two flows of energy (one from the magnetics into the rotor and flywheel, and one 
from the rotor and flywheel back to the magnetics) are identical in magnitude but opposite in 
direction. Each phase alone is said to be "asymmetrical"; that is, it either has: 1) a net energy 
flow out to the rotor/flywheel; or 2) a net energy flow back into the magnetics from the 
rotor/flywheel. In simplified terms, it is referred to as "power out" and "power back in" phases 


with respect to the motor magnetics. Hence, the two asymmetrical phases are: 1) the power-out 
phase; and 2) the "power back in" phase, with reference to the magnetics. 


For the power-out phase, energy is derived from the EMF existing between the stator pole and 
incoming rotor pole in an attraction mode. In this phase, the rotary motion (angular momentum 
and kinetic energy) of the rotor and flywheel is increased. In short, power is added to the 
rotor/flywheel (and thus to the load) from the fields between stator pole and rotor pole (the 
electromagnetic aspects of the system). 


For the "power back in" phase, energy must be fed back into the magnetics from the rotor and 
flywheel (and the load) to overcome the drag-back forces existing between stator pole and 
outgoing rotor pole. In this phase, energy is returned back to the internal magnetic system from 
the rotary motion of the rotor and flywheel (the angular momentum, which is the rotational 
energy.times.time). As is well known in physics, a rotor/flywheel's angular momentum provides 
a convenient way to store energy with the spinning rotor/flywheel mass acting as an energy 
reservoir. 


All present day conventional magnetic motors use various methods for overcoming and partially 
reversing back EMF. Back EMF is the return pulse from the coil out of phase and is also referred 
to as regauging. The back EMF is shorted out and the rotor is attracted back in, therefore 
eliminating back drag. This can be accomplished by pouring in more energy, which overpowers 
the back EMF, thereby producing a forward EMP in that region. The energy required for this 
method must be furnished by the operator. 


The motor of the present invention uses only a small amount of energy to "trigger" a much larger 
input of available energy by supplying back EMF, thus increasing the potential energy of the 
system. It then utilizes this excess potential energy to reduce or reverse back EMF, thereby 
increasing the efficiency of the motor and, therefore, the COP. 


If the energy in phase | (the power-out phase) is increased by additional available energy in the 
electromagnetics themselves, then the energy in phase | can be made greater than the energy in 
phase 2 (the power-back-in phase) without the operator furnishing the energy utilized. This 
produces a non-conservative net field. Net power can then be taken from the rotating stator and 
flywheel, because the available energy added into the stator and flywheel by the additional 
effects, is transformed by the rotor/flywheel into excess angular momentum and stored as such. 
Angular momentum is conserved at all times; but now some of the angular momentum added to 
the flywheel is evoked by additional effects in the electromagnetics rather than being furnished 
by the operator. 


Electrodynamicists assume that the potential available energy of any system can be changed at 
will and without cost. This is back EME and is well-known in physics. It is also routinely 
employed by electrodynamicists in the theoretical aspects. But to simplify the mathematics, 
electrodynamicists will create a back EMF twice simultaneously, each back EMF carefully 
selected just so that the two available forces that are produced are equal and opposite and cancel 
each other "symmetrically". This is referred to as "symmetrical back EMF". A symmetrical back 
EME system cannot produce a COP>1.0. 


On the other hand, the motor of the present invention deliberately creates a back EMF itself and 
its potential energy only once at a time, thereby retaining each extra force for a period of time 
and applying it to increase the angular momentum and kinetic energy of the rotor and flywheel. 
Specifically, this back EMF energy with its net force is deliberately applied in the motor of the 
present invention to overcome and even reverse the conventional drag-back (the back EMF). 
Hence less energy must be taken from the rotor and flywheel to overcome the reduced back 
EMF, and in the ideal case none is required since the back EMF has been overpowered and 
converted to forward EMF by the back EMF energy and force. In the motor of the present 
invention, the conventional back-drag section of the magnetics becomes a forward-EMF section 
and now adds energy to the rotor/flywheel instead of subtracting it. The important feature is that 
the operator only pays for the small amount of energy necessary to trigger the back EMF, and 
does not have to furnish the much larger back EMF energy itself. 


When the desired energy in phase 1 (the power out phase) is thus made greater than the 
undesired "drag-back" energy in phase 2, then part of the output power normally dragged back 
from the rotor and flywheel by the fields in phase 2 is not required. Hence, additional power 
compared to the system (without the special back EMF mechanisms) is available from the 
rotor/flywheel. The rotor maintains additional angular momentum and kinetic energy, compared 
to a system which does not produce back EMF itself. Consequently, the excess angular 
momentum retained by the rotor and flywheel can be utilized as additional shaft power to power 
an external load connected to the shaft. 


A standard magnetic motor operates as the result of the motor being furnished with external 
energy input into the system by the operator to reduce phase 2 (power back into the magnetics 
from the rotor/flywheel) by any of several methods and mechanisms. The primary purpose of 
this external energy input into the system is to overcome the back EMF and also provide for the 
inevitable energy losses in the system. There is no input of energy separate from the operator 
input. Therefore, the COP of any standard magnetic motor is COP less than 1.0. The efficiency 
of a standard magnetic motor varies from less than 50% to a maximum of about 85%, and so has 
a COP<1.0. When nothing is done in the motor that will produce a reduction of the back EMF 
without the operator inputing all the energy for it, then for even a frictionless, ideal permanent 
magnet motor, the COP can never exceed 1.0. 


Until the introduction of the motor of the present invention, it has been standard universal 
practice that the operator must furnish all energy used to reduce the back EMF, provide for the 
internal losses, and power the load. It is therefore a common belief by the scientific community 
that an ideal (loss-less) permanent magnet motor cannot exceed COP=1.0. And that is true, so 
long as the operator himself must furnish all the energy. Further, since real permanent magnetic 
motors have real internal losses, some of the input energy is always lost in the motor itself, and 
that lost energy is not available for powering the rotor/flywheel and load. Hence a real permanent 
magnetic motor of the conventional kind will always have a COP<1.0. 


The common assumption that the COP of a motor is limited to less than 1.0 is not necessarily 
true, and that COP>1.0 is permitted without violating the laws of nature, laws of physics, or laws 
of thermodynamics. However, it can immediately be seen that any permanent magnet motor 
exhibiting a COP>1.0 must have some available energy input returning in the form of back EMF. 


A problem relates to how back EMF energy can be obtained from a circuit's external 
environment for the specific task of reducing the back-drag EMF without the operator having to 
supply any input of that excess energy. In short, the ultimate challenge is to find a way to cause 
the system to: 1) become an open dissipative system, that is, a system receiving available excess 
energy from its environment, in other words, from an external source; and 2) use that available 
excess energy to reduce the drag-back EMF between stator and rotor poles as the rotor pole is 
leaving the stator pole. If this objective can be accomplished, the system will be removed from 
thermodynamic equilibrium. Instead, it will be converted to a system out-of-thermodynamic 
equilibrium. Such a system is not required to obey classical equilibrium thermodynamics. 


Instead, an out-of-equilibrium thermodynamic system must obey the thermodynamics of open 
systems far from the established and well-known parameters of thermodynamic equilibrium. As 
is well known in the physics of thermodynamics, such open systems can permissibly: 1) self- 
order; 2) self-oscillate; 3) output more back EMF energy than energy input by the operator (the 
available excess back EMF energy is received from an external source and some energy is input 
by the operator as well); 4) power itself as well as its loads and losses simultaneously (in that 
case, all the energy is received from the available external source and there is no input energy 
from the operator); and 5) exhibit negentropy, that is, produce an increase of energy that is 
available in the system, and that is independent of the energy put into the system by the operator. 
As a definition, entropy roughly corresponds to the energy of a system that has become 
unavailable for use. Negentropy corresponds to additional energy of a system that has become 
available for use. 


In the back EMF permanent magnet electromagnetic motor generator of the present invention, 
several known processes and methods are utilized which allow the invention to operate 
periodically as an open dissipative system (receiving available excess energy from back EMF) 
far from thermodynamic equilibrium, whereby it produces and receives its excess energy from a 
known external source. 


A method is utilized to temporarily produce a much larger source of available external energy 
around an energized coil. Then the unique design features of this new motor provides a method 
and mechanism that can immediately produce a second increase in that energy, concurrently as 
the energy flow is reversed. Therefore, the motor is capable of producing two asymmetrical back 
EMFs, one after the other, of the energy within a single coil, which dramatically increases the 
energy available and causes that available excess energy to then enter the circuit impulsively, 
being collected and utilized. 


The present motor utilizes this available excess back EMF energy to overcome and even reverse 
the back-drag EMF between stator pole and rotor pole, while furnishing only a small trigger 
pulse of energy necessary to control and activate the direction of the back EMF energy flow. 


By using a number of such dual asymmetrical self back EMFs for every revolution of the rotor, 
the rotor and flywheel collectively focus all the excess impulsive inputs into increased angular 
momentum (expressed as energy.times.time), shaft torque, and shaft power. 


Further, some of the excess energy deliberately generated in the coil by the utilization of the dual 
process manifests in the form of excess electrical energy in the circuit and is utilized to power 
electrical loads, e.g., a lamp, fan, motor, or other electrical devices. The remainder of the excess 
energy generated in the coil can be used to power the rotor and flywheel, with the rotor/flywheel 
also furnishing shaft horsepower for powering mechanical loads. 


This new and unique motor utilizes a means to furnish the relatively small amount of energy to 
initiate the impulsive asymmetrical self back EMF actions. Then part of the available excess 
electrical power drawn off from the back EMFs is utilized to recharge the battery with 
dramatically increased over voltage pulses. 


The unique design features of this motor utilize both north and south magnetic poles of each 
rotor and stator magnet. Therefore, the number of impulsive self back EMFs in a single rotation 
of the rotor is doubled. Advanced designs increase the number of self back EMFs in a single 
rotor rotation with the result that there is an increase in the number of impulses per rotation 
which increase the power output of this new motor. 


The sharp voltage pulse produced in the coil of this new motor by the rapidly collapsing field in 
the back EMF coil is connected to a battery in charge mode and to an external electrical load. 
The net result is that the coil asymmetrically creates back EMF itself in a manner adding 
available energy and impulse to the circuit. The excess available energy collected in the coil is 
used to reverse the back-EMF phase of the stator-rotor fields to a forward EMF condition, 
impulsively adding acceleration and angular momentum to the rotor and flywheel. At the same 
time, a part of the excess energy collected in the coil is used to power electrical loads such as 
charging a battery and operating a lamp or such other device. 


It is well known in the art that changing the voltage alone creates a back EMF and requires no 
work. This is because to change the potential energy does not require changing the form of that 
potential energy, but only its magnitude. Work is rigorously the changing of the form of energy. 
Therefore, as long as the form of the potential energy is not changed, the magnitude can be 
changed without having to perform work in the process. The motor of the present invention takes 
advantage of this permissible operation to create back EMF asymmetrically, and thereby change 
its own usable available potential energy. 


In an electric power system, the potential (voltage) is changed by inputing energy to do work on 
the internal charges of the generator or battery. This potential energy is expended within the 
generator (or battery) to force the internal charges apart, forming a source dipole. Then the 
external closed circuit system connected to that source dipole ineptly pumps the spent electrons 
in the ground line back through the back EMP of the source dipole, thereby scattering the 
charges and killing the dipole. This shuts off the energy flow from the source dipole to the 
external circuit. As a consequence of that conventional method, it is a requirement to input and 
replace additional energy to again restore the dipole. The circuits currently utilized in most 
electrical generators have been designed to keep on destroying the energy flow by continually 
scattering all of the dipole charges and terminating the dipole. Therefore, it is necessary to keep 
on inputing energy to the generator to keep restoring its source dipole. 


An investigation of particle physics is required to see what furnishes the energy to the external 
circuit. Since neither a battery nor a generator furnishes energy to the external circuit, but only 
furnishes energy to form the source dipole, a better understanding of the electric power principle 
is required to fully understand how this new motor functions. A typical battery uses its stored 
chemical energy to form the source dipole. A generator utilizes its input shaft energy to rotate, 
forming an internal magnetic field in which the positive charges are forced to move in one 
direction and the negative charges in the reverse direction, thereby forming the source dipole. In 
other words, the energy input into the generator does nothing except form the source dipole. 
None of the input energy goes to the external circuit. If increased current is drawn into the 
external load, there also is increased spent electron flow being rammed back through the source 
dipole, destroying it faster. Therefore, dipole-restoring-energy has to be inputed faster. The 
chemical energy of the battery also is expended only to separate its internal charges and form its 
source dipole. Again, if increased current and power is drawn into the external load, there is 
increased spent electron flow being rammed back through the source dipole, destroying it faster. 
This results in a depletion of the battery's stored energy faster, by forcing it to have to keep 
restoring the dipole faster. 


Once the generator or battery source dipole is formed (the dipole is attached also to the external 
circuit), it is well known in particle physics that the dipole (as is any charge) is a broken 
symmetry in the vacuum energy flux. By definition, this means that the source dipole extracts 
and orders part of that energy received from its vacuum interaction, and pours that energy out as 
the energy flowing through all space surrounding the external conductors in the attached circuit. 
Most of this enormous energy flow surging through space surrounding the external circuit does 
not strike the circuit at all, and does not get intercepted or utilized. Neither is it diverged into the 
circuit to power the electrons, but passes on out into space and is just "wasted". Only a small 
"sheath" of the energy flow along the surface of the conductors strikes the surface charges in 
those conductors and is thereby diverged into the circuit to power the electrons. Standard texts 
show the huge available but wasted energy flow component, but only calculate the small portion 
of the energy flow that strikes the circuit, is caught by it, and is utilized to power it. 


In a typical circuit, the huge available but "wasted" component of the energy flow is about 
10.sup.13 times as large as is the small component intercepted by the surface charges and 
diverged into the circuit to power it. Hence, around every circuit and circuit element such as a 
coil, there exists a huge non-intercepted, non-diverged energy flow that is far greater than the 
small energy flow being diverted and used by the circuit or element. 


Thus there exists an enormous untapped energy flow immediately surrounding every EMF power 
circuit, from which available excess energy can be intercepted and collected by the circuit, if 
respective non-linear actions are initiated that sharply affect and increase the reaction cross 
section of the circuit (i.e., its ability to intercept this available but usually wasted energy flow). 


The method in which the motor of the present invention alters the reaction cross section of the 
coils in the circuit, is by a novel use, which momentarily changes the reaction cross section of 
the coil in which it is invoked. Thus, by this new motor using only a small amount of current in 
the form of a triggering pulse, it is able to evoke and control the immediate change of the coil's 
reaction cross section to this normally wasted energy flow component. As a result, the motor 


captures and directs some of this usually wasted environmental energy, collecting the available 
excess energy in the coil and then releasing it for use in the motor. By timing and switching, the 
innovative gate design in this new motor directs the available excess energy so that it overcomes 
and reverses the return EMF of the rotor-stator pole combination during what would normally be 
the back EMF and demonstrates the creation of the second back EMF of the system. Now instead 
of an "equal retardation" force being produced in the back EMF region, a forward EMF is 
produced that is additive to the rotor/flywheel energy and not subtractive. In short, it further 
accelerates the rotor/flywheel. 


This results in a non-conservative magnetic field along the rotor's path. The line integral of the 
field around that path (1.e., the net work on the rotor/flywheel to increase its energy and angular 
momentum) is not zero but a significant amount. Hence, the creation of an asymmetrical back 
EMF impulse magnetic motor: 1) takes its available excess energy from a known external 
source, the huge usually non-intercepted portion of the energy flow around the coil; 2) further 
increases the source dipolarity by this back EMF energy; and 3) produces available excess 
energy flow directly from the source dipole's increased broken symmetry in its fierce energy 
exchange with the local vacuum. 


No laws of physics or thermodynamics are violated in the method and device of the present 
invention, and conservation of energy rigorously applies at all times. Nonetheless, by operating 
as an open dissipative system not in thermodynamic equilibrium with the active vacuum, the 
system can permissibly receive available excess energy from a known environmental source and 
output more energy to a load than must be input by the operator alone. As an open system not in 
thermodynamic equilibrium, this new and unique motor can tap in on back EMF to energize 
itself, loads and losses simultaneously, fully complying with known laws of physics and 
thermodynamics. 


A search of prior art failed to reveal any devices that recycle available energy from back EMF of 
a permanent electromagnetic motor generator as described in the present invention. However, the 


following prior art patents were reviewed: 


1. US Pat. No. 5,532,532 to DeVault, et al., Hermetically Sealed Super-conducting Magnet 
Motor. 


2. US Pat. No. 5,508,575 to Elrod, Jr., Direct Drive Servovalve Having Magnetically Loaded 
Bearing. 


3. US Pat. No. 5,451,825 to Strohm, Voltage Homopolar Machine. 
4. US Pat. No. 5,371,426 to Nagate et al., Rotor For Brushless Motor. 


5. US Pat. No. 5,369,325 to Nagate et al., Rotor For Brushless Electromotor And Method For 
Making Same. 


6. US Pat. No. 5,356,534 to Zimmermann, deceased et al., Magnetic-Field Amplifier. 


7. US Pat. No. 5,350,958 to Ohnishi, Super-conducting Rotating Machine, A Super-conducting 
Coil, And A Super-conducting Generator For Use In A Lighting Equipment Using Solar Energy. 


8. US Pat. No. 5,334,894 to Nakagawa, Rotary Pulse Motor. 


9. US Pat. No. 5,177,054 to Lloyd, et al., Flux Trapped Superconductor Motor and Method. 


10. US Pat. No. 5,130,595 to Arora, Multiple Magnetic Paths Pulse Machine. 


11. US Pat. No. 4,980,595 to Arora, Multiple Magnetics Paths Machine. 


12. US Pat. No. 4,972,112 to Kim, Brushless D.C. Motor. 


13. US Pat. No. 4,916,346 to Kliman, Composite Rotor Lamination For Use In Reluctance 
Homopolar, And Permanent Magnet Machines. 


14. US Pat. 


15. US Pat. 


16. US Pat. 


17. US Pat. 


18. US Pat. 


Rotor. 


19. US Pat. 


C Motor. 


20. US Pat. 


21. US Pat. 


22. US Pat. 


23. US Pat. 


24. US Pat. 


Pole. 


25. US Pat. 


26. US Pat. 


27. US Pat. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


4,761,590 to Kaszman, Electric Motor. 

4,536,230 to Landa, et al., Anisotropic Permanent Magnets. 

Re. 31,950 to Binns, Alternating Current Generators And Motors. 
4,488,075 to DeCesare, Alternator With Rotor Axial Flux Excitation. 


4,433,260 to Weisbord et al., Hysteresis Synchronous Motor Utilizing Polarized 


4,429,263 to Muller, Low Magnetic Leakage Flux Brushless Pulse Controlled D- 


4,423,343 to Field, Il, Synchronous Motor System. 

4,417,167 to Ishii et al., DC Brushless Motor. 

4,265,754 to Menold, Water Treating Apparatus and Methods. 

4,265,746 to Zimmermann, Sr. et al. Water Treating Apparatus and Methods. 


4,222,021 to Bunker, Jr., Magnetic Apparatus Appearing To Possess a Single 


2,974,981 to Vervest et al., Arrester For Iron Particles. 
2,613,246 to Spodig, Magnetic System. 


2,560,260 to Sturtevant et al., Temperature Compensated Magnetic Suspension. 


SUMMARY OF THE INVENTION 


The device and method of the present invention is a new permanent electromagnetic motor 
generator that recycles back EMF energy (regauging) thus allowing the motor to produce an 
energy level of COP=0.98, more or less, depending upon configuration, circuitry, switching 
elements and the number and size of stators, rotors and coils that comprise the motor. The rotor 
is fixed between two pole pieces of the stator. The motor generator is initially energized from a 
small starter battery means, analogous to a spark plug, that sends a small amount of energy to the 
motor, thus stimulating a rotating motion from the rotor. As the rotor rotates, energy is captured 
from the surrounding electromagnetic field containing an asymmetrical pulse wave of back 
EMF. The energy produced and captured can be directed in one of several directions, including 
returning energy to the initial starter battery, rotating a shaft for work and/or sending a current to 
energize a fan, light bulb or other such device. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a top perspective view of a back EMF permanent electromagnetic motor generator with 
a single stator and a single rotor. 
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FIG. la is a side perspective view of a timing wheel and magnetic Hall Effect uptake switch of 
the back EMF motor generator. 


FIG. 1b is a side perspective view of the rotor of the back EMF motor generator. 

FIG. 2 is a schematic drawing incorporating circuitry for the back EMF motor generator. 
FIG. 3 is a box diagram showing the relationships of the back EMF motor generator circuitry. 
DETAILED DESCRIPTION OF THE INVENTION 


The present invention is a device and method for creating a back EMF permanent 

electromagnetic motor generator. As described in the Background Information, this new motor 
generator conforms to all applicable electrodynamic laws of physics and is in harmony with the 
law of the conservation of energy, the laws of electromagnetism and other related natural laws. 


The back EMF permanent electromagnetic motor generator is comprised of combination of 
electrical, material and magnetic elements to capture available electromagnetic energy (back 
EMF) in a recovery rectifier or single diode from output coils. The capturing of back EMF 
energy is also known as regauging in the art. As an arbitrary starting point in describing this 
invention, an input battery, as a means of energy, sends power through a power on-off switch 
and then to a means for timing such as a magnetic timing switch (Hall Effect magnetic pickup 
switch, a semiconductor) which interfaces with or is in apposition to a magnet on a timing wheel. 
The timing wheel may contain any number of magnets of one or more, with the South polarity 
facing outward and in apposition with the Hall Effect pickup switch. The timing wheel is 
mounted at the end of a shaft that also runs through the center midline of a rotor containing any 
number of magnets of two or more. The rotor magnets are arranged in a manner wherein they 
have the same polarity and are equidistant from each other. The shaft has the timing wheel 
mounted at one end, the rotor, and then a means for work, such as a power take off at the 
opposite end. However, there are other embodiments in which the position of the rotor, timing 
wheel and power take-off have other arrangements. The rotor is stabilized to a platform or 
housing means and is fixed in a stationary position within a stator. 


The stator is comprised of a permanent magnet connected to a means for conducting 
electromagnetic energy such as two parallel bars, each bar having a magnetized pole piece at one 
end of each bar. The conduction material of the bar may be ferrous, powdered iron, silicon steel, 
stainless magnetic steel, laminations of conductive material or any other magnetic conductive 
material. Each bar is wrapped in a conducting means to form an input coil. The means for 
conducting may be copper, aluminum or any other conductive material suitable for making a 
coil. The primary or input coil is connected to the switching circuit. A second conductive 
wrapping on top of the input coil becomes a secondary or output coil. The secondary or output 
coil is connected to the recovery circuit. The rotor is symmetrically located between the pole 
pieces of the bars of the stator and contains a series of magnets all having the same polarity, 
North or South, with each magnet in the rotor being in apposition to the pole piece as the rotor is 
in rotation around the shaft. 


When the rotor is energized from the battery of the switching circuit, there is an initial magnetic 
field that is instantly overcome as the magnetized pole pieces are in apposition with the rotor 
magnets. As the rotor begins to move, increasing electromagnetic energy is produced as a result 
of flux gaiting from the apposed magnets of the rotor and pole pieces. The coils surrounding the 
bars "buck" the permanent magnet connecting the bars. This is known in the art as the "buck 
boosting" principle. When the permanent magnet is bucked by the coils, it reverses the polarity 
of the pole pieces which are apposed to the rotor magnets causing the rotor to increase its 
rotation or spin. The energy available from the fields that are collapsing in the primary and 
secondary coils, which creates the back EMF within the system, is now in non-equilibrium. 
Through circuitry and a switching means, energy can be put back into the system. Available 
energy captured from the back EMF, may be applied in different directions, including re- 
energizing the input battery, storage in a capacitor, conversion by a recovery rectifier to be stored 
in the input battery, a capacitor or a secondary or recovery battery. Recovery rectifiers convert 
AC to DC. Available energy may be used to energize an electric bulb, fan or any other uses. 


The shaft in the midline of the rotor can transfer energy in the form of work through a power 
take-off. The power take-off may be connected to any number of secondary shafts, wheels, gears 
and belts to increase or reduce torque. 


This is a description of the basic invention, however, there are an innumerable number of 
combinations and embodiments of stators, rotors, Hall Effect magnetic pickup switches, coils, 
recovery rectifiers and electronic connecting modes that may be combined on a single shaft or 
several shafts connected in various combinations and sequences, and of various sizes. There may 
be any number of stators to one rotor, however, there can be only one rotor if there is a single 
stator. The number of Hall Effect pickup switches may vary, for example, in the case of multiple 
stators of high resistant coils, the coils may be parallel to form a low resistant coil so that one 
Hall Effect pickup with one circuit may fire all of the stators at the same time. The number of 
magnets in both the timing wheel and the rotor may also vary in number as well as the size and 
strength of the magnets in gauss units. All types of magnets may be used. The number of winds 
on both the input and output coils on each conducting bar may also vary in number and in 
conductive material. 


The motor generator, as shown in FIG. 1, a top perspective view of a single stator, single rotor 
back EMF motor and is comprised of a means of providing energy, such as input battery 10 
connected to power switch 11 (shown in FIG. 2) and Hall Effect magnetic pickup switch 13. 
Magnetic pickup 13 interfaces with timing wheel 12 to form a timing switch. Timing wheel 12 is 
comprised of four magnets 14 with the South pole of each said magnet facing outward to 
magnetic pickup 13. Timing wheel 12 is fixed at one end of shaft 15. Located on shaft 15 is rotor 
16. Rotor 16 can be of any size, said rotor containing four rotor magnets 17. Said rotor magnets 
17 are arranged in a manner so all have the same polarity. Opposite timing wheel 12 on shaft 15 
is a means for work, such as a power take-off 18. Rotor 16 is mounted in a fixed position with 
rotor magnets 17 in apposition with magnetized pole pieces 19a and 19b. Each pole piece 19a 
and 19b is connected to iron bars 20a and 20b. Iron bars 20a and 20b are connected by a 
permanent magnet 21. A means for conduction is wrapped around iron bars 20a and 20b to form 
input coils 22a and 22b. Superimposed upon input coils 22a and 22b are output coils 23a and 


23b. Output coils 23a and 23b are connected to full wave bridge first recovery rectifier 24a. First 
rectifier 24a is connected to battery 10. 


FIG. 1a is a perspective side view of the back EMF Motor Generator timing wheel 12 with Hall 
Effect magnetic pickup switch 13 in apposition individually to each of four magnets 14 as said 
timing wheel 12 rotates. Said magnets 14 have the South polarity facing outward with an 
equidistant separation of 90.degree.. 


FIG. 1b is a perspective side view of rotor 16 with four rotor magnets 17 with 900 equidistant 
separation and having the same polarity. 


FIG. 2 is a schematic diagram of the motor generator circuitry showing input coil connections 
from input battery 10 through power switch 11, transistors 30a,b, resistors 31la-d, through power 
supply lead 32 (VCC+) and to magnetic pickup 13. Magnetic pickup 13 is in apposition with 
timing wheel magnets 14 located on timing wheel 12. Off of magnetic pickup 13 is collector lead 
33 and ground lead 34. When current is reversed, it flows through resistor 3le and transistor 30c 
to input battery 10. Input coils 22a,b send power to full wave bridge first recovery rectifier 24a 
which then sends power through switch recovery 27 back into the system, and/or to input battery 
10. Output coils 23a and 23b send power through single diode second recovery rectifier 24b to 
recovery battery 25. In this particular embodiment, the value and type number of the components 
are as follows: Hall Effect magnetic pickup switch 13 is a No. 3020; transistor 30a is a No. 2N- 
2955; transistor 30b is a No. MPS-8599; and transistor 30c is a No. 2N-3055; resistors 31a and b 
are 470 ohms resistors; resistor 31b is a 2.2 K ohms resistor; resistor 31c is a 220 ohms resistor; 
resistor 31d is a 1 K ohms resistor; and recovery rectifier 24a is a 10 Amp, 400 volts bridge 
rectifier. 


FIG. 3 is a box diagram showing the flow of voltage from input battery A, through recovery 
circuit B, switching circuit C and motor coils D. Motor coils D send available back EMF energy 
through recovery circuit B, and from B to recovery battery E and input battery A. Available back 
EMF energy can also flow from switching circuit C to recovery circuit B. 


In multiple stator/rotor systems, each individual stator may be energized one at a time or all of 
the stators may be energized simultaneously. Any number of stators and rotors may be 
incorporated into the design of such multiple stator/rotor motor generator combinations. 
However, while there may be several stators per rotor, there can only be one rotor for a single 
stator. The number of stators and rotors that would comprise a particular motor generator is 
dependent upon the amount of power required in the form of watts. The desired size and horse 
power of the motor determines whether the stators will be in parallel or fired sequentially by the 
magnetic Hall Effect pickup switch or switches. The number of magnets incorporated into a 
particular rotor is dependent upon the size of the rotor and power required of the motor 
generator. In a multiple stator/rotor motor generator, the timing wheel may have one or more 
magnets, but must have one magnet Hall Effect pickup switch for each stator if the stators are not 
arranged in parallel. The back EMF energy is made available through the reversing of the 
polarity of the magnetized pole pieces thus collapsing the field around the coils and reversing the 
flow of energy to the recovery diodes, which is capturing the back EMF. 


Individual motors may be connected in sequence with each motor having various combinations 
of stators and rotors or in parallel. Each rotor may have any number of rotor magnets ranging 
from a minimum of 2 to maximum of 60. The number of stators for an individual motor may 
range from | to 60 with the number of conducting bars ranging from 2 to 120. 


What distinguishes this motor generator from all others in the art is the presence of a permanent 
magnet connecting the two conducting bars which transfer magnetic energy through the pole 
pieces to the rotor, thereby attracting the rotor between the pole pieces. With the rotor attracted 
in between the two pole pieces, the coils switch the polarity of the magnetic field of the pole 
pieces so that the rotor is repelled out. Therefore there is no current and voltage being used to 
attract the rotor. The only current being used is the repulsion of the rotor between the two 
conductive bar pole pieces thereby requiring only a small amount of current to repel the rotor. 
This is known as a regauging system and allows the capturing of available back EMF energy for 
use. 


Finally, although the invention has been described with reference of particular means, materials 
and embodiments, it is to be understood that the invention is not limited to the particulars 
disclosed and extends to all equivalents within the scope of the claims. 


US Patent # 6,545,444 
( April 8, 2003 ~ US Cl. 318/798 ) 


Device and Method for Utilizing a Monopole Motor to Create Back-EMF to 
Charge Batteries 


John C. Bedini 
Bedini Technology, Inc. (Couer d'Alene, ID) 


Abstract ~ 

A back EMF monopole motor and method using a rotor containing magnets all of the same 
polarity and in a monopole condition when in momentary apposition with a magnetized pole 
piece of a stator having the same polarity, said stator comprised of a coil with three windings: a 
power-coil winding, a trigger-coil winding, and a recovery-coil winding. The back EMF energy 
is rectified using a high voltage bridge, which transfers the back EMF energy to a high voltage 
capacitor for storage in a recovery battery. The stored energy can then be discharged across the 
recovery battery through the means of a contact rotor switch for further storage. 
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Description 
TECHNICAL FIELD 


The invention relates generally to the capturing of available electromagnetic energy using a 
device and method for creating an electromagnetic force (hereinafter, EMF) and then using the 
available stored energy for recycling into the system as stored energy. The method of creating 
back EMF is the result of coupling/uncoupling a voltage source to and from a coil. 


BACKGROUND 


Operation of present day normal magnetic motors has the rotor pole attracting the stator pole, 
resulting in the generation of mechanical power from the magnets to the rotor and flywheel. 
During this phase, energy flows from the magnetics to the rotor/flywheel and is stored as kinetic 
energy in the increased rotation. A rotor pole leaving a stator pole and creating a condition of 
"drag" results in power having to be put back into the magnetic section by the rotor and flywheel 
to forcibly overcome the drag. In a perfect, friction-free motor, the net force field is therefore 
referred to as "most conservative". A most conservative EMF motor has maximum efficiency. 
Without extra energy continually fed to the motor, no net work can be done by the magnetic 
field, since half the time the magnetic field adds energy to the load (the rotor and flywheel) and 
the other half of the time it subtracts energy back from the load (the rotor and flywheel). 
Therefore, the total net energy output is zero in any such rotary process without additional 
energy input. To use a present day magnetic motor, continuous energy must be input into the 
motor to overcome drag and to power the motor and its load. 


Motors and generators presently in use, all use such conservative fields and therefore, have 
internal losses. Hence, it is necessary to continually input all of the energy that the motor outputs 
to the load, plus more energy to cover losses inside the motor itself. EMF motors are rated for 
efficiency and performance by how much energy "input" into the motor actually results in 
"output" energy to the load. Normally, the Coefficient of Performance (hereinafter, COP) rating 
is used as a measure of efficiency. The COP is the actual output energy going into the load and 
powering it, divided by the energy that must be input into the device with its motor/load 
combination. If there were zero internal losses in a motor, that "perfect" motor would have a 
COP equal to 1.0. That is, all energy input into the motor would be output by the motor directly 
into the load, and none of the input energy would be lost or dissipated in the motor itself. 


In magnetic motor generators presently in use, however, due to friction and design flaws, there 
are always internal losses and inefficiencies. Some of the energy input into the motor is 
dissipated in these internal losses. As a consequence, the energy that gets to the load is always 
less than the input energy. So a standard motor operates with a COP of less than 1.0, which is 
expressed as COP<1.0. An inefficient motor may have a COP=0.4 or 0.45, while a specially 
designed, highly efficient motor may have a COP=0.85. 


The conservative field inside of a motor itself is divided into two phases. Producing a 
conservative field involves net symmetry between the "power out" phase from the magnetics to 
the rotor/flywheel and the "power back in" phase from the rotor/flywheel back to the magnetics. 
That is, the two flows of energy (one from the magnetics into the rotor and flywheel, and one 
from the rotor and flywheel back to the magnetics) are identical in magnitude but opposite in 
direction. Each phase alone is said to be "asymmetrical", that is, it either has: 1) a net energy 
flow out to the rotor/flywheel; or 2) a net energy flow back into the magnetics from the 
rotor/flywheel. In simplified terms, it is referred to as "power out" and "power back in" phases 
with respect to the motor magnetics. 


For the power-out phase, energy is derived from the EMF existing between the stator pole and 
incoming rotor pole in an attraction mode. In this phase, the rotary motion (angular momentum 
and kinetic energy) of the rotor and flywheel is increased. In short, power is added to the 
rotor/flywheel (and thus to the load) from the fields between stator pole and rotor pole (the 
electromagnetic aspects of the system). 


For the "power back in" phase, energy must be fed back into the magnetics from the rotor and 
flywheel (and the load) to overcome the drag forces existing between stator pole and outgoing 
rotor pole. In this phase, energy is returned back to the internal magnetic system from the rotary 
motion of the rotor and flywheel (the angular momentum, which is the rotational 
energy.times.time). As is well known in physics, a rotor/flywheel's angular momentum provides 
a convenient way to store energy with the spinning rotor/flywheel mass acting as an energy 
reservoir. 


Most present day conventional magnetic motors use various methods for overcoming and 
partially reversing back EMF. Back EMF may be defined as the return pulse from the coil out of 
phase and is the result of regauging, which is the process of reversing the magnetics polarity, that 
is, form North to South, etc. The back EMF is shorted out and the rotor is attracted back in, 
therefore eliminating drag. This can be accomplished by pouring in more energy, which 
overpowers the back EMF, thereby producing a forward EMF in that region. The energy required 
for this method is furnished by the operator. 


It is well known in the art that changing the voltage alone creates a back EMF and requires no 
work. This is because to change the potential energy does not require changing the form of that 
potential energy, but only its magnitude. Work is the changing of the form of energy. Therefore, 
as long as the form of the potential energy is not changed, the magnitude can be changed without 
having to perform work in the process. The motor of the present invention takes advantage of 
this permissible operation to create back EMF asymmetrically, and thereby change its own 
usable available potential energy. 


In an electric power system, the potential (voltage) is changed by inputting energy to do work on 
the internal charges of the generator or battery. This potential energy is expended within the 
generator (or battery) to force the internal charges apart, forming a source dipole. Then the 
external closed circuit system connected to that source dipole ineptly pumps the spent electrons 
in the ground line back through the back EMF of the source dipole, thereby scattering the 
charges and killing the dipole. This shuts off the energy flow from the source dipole to the 
external circuit. As a consequence of this conventional method, it is a requirement to input and 
replace additional energy to again restore the dipole. The circuits currently utilized in most 
electrical generators have been designed to keep on destroying the energy flow by continually 
scattering all of the dipole charges and terminating the dipole. Therefore, it is necessary to keep 
on inputting energy to the generator to keep restoring its source dipole. 


A search of prior art failed to reveal any monopole motor devices and methods that recycle 
available energy from back EMF to charge a battery or provide electrical energy for other uses as 
described in the present invention. However, the following prior art patents were reviewed: 


U.S. Pat. No. 4,055,789 to Lasater, Battery Operated Motor with Back EMF Charging. 
U.S. Pat. No. 2,279,690 to Z. T. Lindsey, Combination Motor Generator. 
SUMMARY OF THE INVENTION 


An aspect of the device and method of the present invention is a new monopole electromagnetic 
motor that captures back EMF energy. The captured back EMF energy maybe used to charge or 
store electrical energy in a recovery battery. The amount of energy recoverable, as expressed in 
watts, is dependent upon the configuration, circuitry, switching elements and the number and 
size of stators, rotors, magnets and coils that comprise the motor. 


The motor uses a small amount of energy from a primary battery to "trigger" a larger input of 
available energy by supplying back EMF, thus increasing the potential energy of the system. The 
system then utilizes this available potential energy to reduce or reverse the back EMF, thereby 
increasing the efficiency of the motor and, therefore, the COP. 


If the energy in phase | (the power-out phase) is increased by additional available energy in the 
electromagnetics themselves, then the energy in phase | can be made greater than the energy in 
phase 2 (the power-back-in phase) without the operator furnishing the energy utilized. This 
produces a non-conservative net field. Net power can then be taken from the rotating stator and 
flywheel, because the available energy added into the stator and flywheel by the additional 
effects is transformed by the rotor/flywheel into excess angular momentum and stored as such. 
Angular momentum is conserved at all times; but now some of the angular momentum added to 
the flywheel is evoked by additional effects in the electromagnetics rather than being furnished 
by the operator. 


That is, the motor deliberately creates a back EMF itself and its potential energy once at a time, 
thereby retaining each extra force for a period of time and applying it to increase the angular 
momentum and kinetic energy of the rotor and flywheel. Specifically, this back EMF energy 


with its net force is deliberately applied in the motor of the present invention to overcome and 
even reverse the conventional drag-back (the back EMF). Hence less energy must be taken from 
the rotor and flywheel to overcome the reduced back EMF, and in the ideal case none is required 
since the back EMF has been overpowered and converted to forward EMF by the back EMF 
energy and force. In the motor, the conventional drag section of the magnetics becomes a 
forward-EMEF section and now adds energy to the rotor/flywheel instead of subtracting it. The 
important feature is that the operator only pays for the small amount of energy necessary to 
trigger the back EMF from the primary battery, and does not have to furnish the much larger 
back EMF energy itself. 


When the desired energy in phase 1 (the power out phase) is thus made greater than the 
undesired drag energy in phase 2, then part of the output power normally dragged from the rotor 
and flywheel by the fields in phase 2 is not required. Hence, additional power compared to the 
system (without the special back EMF mechanisms) is available from the rotor/flywheel. The 
rotor maintains additional angular momentum and kinetic energy, compared to a system, which 
does not produce back EMF itself. Consequently, the excess angular momentum retained by the 
rotor and flywheel can be utilized as additional shaft power to power an external load connected 
to the shaft. 


In the motor, several known processes and methods are utilized which allow the motor to operate 
periodically as an open dissipative system (receiving available excess energy from back EMF) 
far from thermodynamic equilibrium, whereby. it produces and receives its excess energy from a 
known external source. 


A method is utilized to temporarily produce a much larger source of available external energy 
around an energized coil. Design features of this new motor provide a device and method that 
can immediately produce a second increase in that energy concurrently as the energy flow is 
reversed. Therefore, the motor is capable of producing two asymmetrical back EMFs, one after 
the other, of the energy within a single coil, which dramatically increases the energy available 
and causes that available excess energy to then enter the circuit impulsively, being collected and 
utilized. 


The motor utilizes this available excess back EMF energy to overcome and even reverse the drag 
EMF between stator pole and rotor pole, while furnishing only a small trigger pulse of energy 
from a primary battery necessary to control and activate the direction of the back EMF energy 
flow. 


By using a number of such dual asymmetrical self back EMFs for every revolution of the rotor, 
the rotor and flywheel collectively focus all the excess impulsive inputs into increased angular 
momentum (expressed as energy.times.time), shaft torque, and shaft power. 


Further, some of the excess energy deliberately generated in the coil by the utilization of the dual 
process manifests in the form of excess electrical energy in the circuit and can be utilized to 
charge a recovery battery(s). The excess energy can also be used to power electrical loads or to 
power the rotor and flywheel, with the rotor/flywheel also furnishing shaft horsepower for 
powering mechanical loads. 


The motor utilizes a means to furnish the relatively small amount of energy from a primary 
battery to initiate the impulsive asymmetrical self back EMF actions. Then part of the available 
excess electrical power drawn off from back EMF created energy is utilized to charge a recovery 
battery with dramatically increased over-voltage pulses. 


Design features of this monopole motor utilize one magnetic pole of each rotor and stator 
magnet. The number of impulsive self-back EMF in a single rotation of the rotor is doubled. 
Advanced designs can increase the number of self-back EMFs in a single rotor rotation with the 
result that there is an increase in the number of impulses per rotation, which increase the power 
output of this new motor. 


The sharp voltage spike produced in the coil of this monopole motor by the rapidly collapsing 
field in the back EMF coil is connected to a recovery battery(s) in charge mode and to an 
external electrical load. The net result is that the coil asymmetrically creates back EMF itself in a 
manner adding available energy and impulse to the circuit. The available energy collected in the 
coil is used to reverse the back-EMF phase of the stator-rotor fields to a forward EMF condition, 
impulsively adding acceleration and angular momentum to the rotor and flywheel. The available 
back EME energy collected in the coil is used to charge a battery. Loads can then be drawn off 
the battery. 


A device and method in which the monopole motor alters the reaction cross section of the coils 
in the circuit, which momentarily changes the reaction cross section of the coil in which it is 
invoked. Thus, by this new motor using only a small amount of current in the form of a 
triggering pulse, it is able to evoke and control the immediate change of the coil's reaction cross 
section to this normally wasted energy-flow component. As a result, the motor captures and 
directs some of this usually wasted available environmental energy, collecting the available 
excess energy in the coil and then releasing it for use in the motor. By timing and switching, the 
innovative gate design in this new motor directs the available excess energy so that it overcomes 
and reverses the return EMF of the rotor-stator pole combination during what would normally be 
the back EMF and demonstrates the creation of the second back EMF of the system. Now instead 
of an "equal retardation" force being produced in the back EMF region, a forward EMF is 
produced that is additive to the rotor/flywheel energy and not subtractive. In short, it further 
accelerates the rotor/flywheel. 


This results in a non-conservative magnetic field along the rotor's path. The line integral of the 
field around that path (1.e., the net work on the rotor/flywheel to increase its energy and angular 
momentum) is not zero but a significant amount. Hence, the creation of an asymmetrical back 
EMF impulse magnetic motor: 1) takes its available excess energy from a known external 
source, the huge usually non-intercepted portion of the energy flow around the coil; 2) further 
increases the source dipolarity by this back EMF energy; and 3) produces available excess 
energy flow directly from the source dipole's increased broken symmetry in its fierce energy 
exchange with the local vacuum. 


By operating as an open dissipative system not in thermodynamic equilibrium with the active 
vacuum, the system can permissibly receive available energy from a known environmental 
source and then output this energy to a load. As an open dissipative system not in 


thermodynamic equilibrium, this new and unique monopole motor can tap in on back EMF to 
energize itself, loads and losses simultaneously, fully complying with known laws of physics and 
thermodynamics. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a perspective side view of a monopole back EMF motor with a single stator and a 
single rotor. 
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FIG. 2 is a perspective top view of a monopole back EMF motor with a single stator and a single 
rotor. 


FIG. 3 is a block diagram demonstrating the circuitry for a monopole back EMF motor. 
DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the present invention is a device and method for a monopole back EMF 
electromagnetic motor. As described in the Summary of the Invention, this monopole motor 


conforms to all applicable electrodynamic laws of physics and is in harmony with the law of the 
conservation of energy, the laws of electromagnetism and other related natural laws of physics. 


The monopole back EMF electromagnetic motor comprises a combination of elements and 
circuitry to capture available energy (back EMF) in a recovery element, such as a capacitor, from 
output coils. The available stored energy in the recovery element is used to charge a recovery 
battery. 


AS a Starting point and an arbitrary method in describing this device, the flow of electrical energy 
and mechanical forces will be tracked from the energy's inception at the primary battery to its 
final storage in the recovery battery. 


FIG. 1 is a perspective side view of the monopole motor according to an embodiment of the 
invention. As shown in FIG. 1, electrical energy from primary battery 11 periodically flows 
through power switch 12 and on to and through power-coil wiring 13a. In one embodiment, 
power switch 12 is merely an On-Off mechanical switch and is not electronic. However, the 
switch 12 may be a solid-state switching circuit, a magnetic Reed switch, a commutator, an 
optical switch, a Hall switch, or any other conventional transistorized or mechanical switch. Coil 
13 is comprised of three windings: power-coil winding 13a, trigger-coil winding 13b, and 
recovery-coil winding 13c. However, the number of windings can be more or fewer than three, 
depending upon the size of the coil 13, size of the motor and the amount of available energy to 
be captured, stored and used, as measured in watts. Electrical energy then periodically flows 
from power-coil winding 13a and through transistor 14. Trigger energy also periodically flows 
through variable potentiometer 15 and resistor 16. Clamping diode 17 clamps the reverse base- 
emitter voltage of transistor switch 14 at a safe reverse-bias level that does not damage the 
transistor 14. Energy flows to stator 18a and pole piece 18b, an extension of stator 18a. Pole 
piece 18b is electrically magnetized only when transistor switch 14 is on and maintains the same 
polarity as the rotor poles 19--here North pole--when electrically magnetized. The North rotor 
poles 19a, 19b and 19c, which are attached to rotor 20, come in momentary apposition with pole 
piece 18b creating a momentary monopole interface. The poles 19a,b,c, which are actually 
permanent magnets with their North poles facing outward from the rotor 20, maintain the same 
polarity when in momentary apposition with pole piece 18b. Rotor 20 is attached to rotor shaft 
21, which has drive pulley 22. Attached to rotor shaft 21 are rotor-shaft bearing blocks 31a and 
31b, as seen in FIG. 2. As rotor 20 begins to rotate, the poles 19a,b,c respectively comes in 
apposition with magnetized pole piece 18b in a momentary monopole interface with energy 
flowing through diode bridge rectifier 23 and capacitor 24. The number of capacitors may be of a 
wide range, depending upon the amount of energy to be temporarily stored before being expelled 
or flash charged into recovery battery 29. Timing belt 25 connects drive pulley 22 on timing 
shaft 21 to timing wheel 26. Attached to timing wheel 26 is contact rotor 27, a copper insulated 
switch that upon rotation, comes in contact with brushes on mechanical switch 28. The means for 
counting the number of rotor revolutions may be a timing gear or a timing belt. Finally, the 
available energy derived from the back EMF that is stored in capacitor 24 is then discharged and 
stored in recovery battery 29. 


FIG, 2 is a mechanical perspective top view of the monopole motor of the instant invention 
without electrical circuitry. Stator 18a consists of coil 13, which is comprised of three separate 
coil windings: power-coil winding 13a, trigger-coil winding 13b and recovery-coil winding 13c. 
Pole piece 18b is at the end of stator 18a. As rotor 20, which is attached to rotor shaft 21, rotates, 
each pole 19 respectively comes in a momentary monopole interface with pole piece 18b. The 


polarity of pole piece 18b is constant when electrically magnetized. Rotor shaft 21 has rotor shaft 
bearing blocks 31a,b attached to it for stabilization of rotor shaft 21. Attached to rotor shaft 21 is 
drive pulley 22 with timing belt 25 engaged onto it. Another means for timing may be a timing 
gear. Timing belt 25 engages timing wheel 26 at its other end. Timing wheel 26 is attached to 
timing shaft 30. Shaft 30 is stabilized with timing shaft bearing blocks 32a,b. At one end of 
timing shaft 30 is contact rotor 27 with brush 28a, which, upon rotation of timing shaft 26, comes 
into momentary contact with brushes 28b,c. 


FIG. 3 is a block diagram detailing the circuitry of the monopole motor. Block 40 represents 
primary battery 11 with energy flowing to coil block 41, which represents coil windings 13a,b,c. 
From coil block 41 energy flows into three directions: to trigger-circuit block 42, transistor- 
circuit block 43, and rectifier-circuit block 44. Energy flows from rectifier-block 44 to storage- 
capacitor block 45 with energy flowing from block 45 to both recovery-battery block 46 and 
rotor-switch block 47. 


Referring to FIG. 1, the operation of the motor is described according to an embodiment of the 
invention. For purpose of explanation, assume that the rotor 20 is initially not moving, and one 
of the poles 19 is in the three o'clock position. 


First, one closes the switch 12. But because the transistor 14 is off, no current flows through the 
winding 13a. 


Next, one starts the motor by rotating the rotor 20, for example in a clockwise rotation. One may 
rotate the rotor by hand, or with a conventional motor-starting device or circuit (not shown). 


As the rotor 20 rotates, the pole 19 rotates from the three o'clock position toward the pole piece 
18b and generates a magnetic flux in the windings 13a-13c. More specifically, the stator 18a and 
the pole piece 18b include a ferromagnetic material such as iron. Therefore, as the pole 19 rotates 
nearer to the pole piece 18b, it magnetizes the pole piece 18b to a polarity--here South--that is 
opposite to the polarity of the pole 19--here North. This magnetization of the pole piece 18b 
generates a magnetic flux in the windings 13a-13c. Furthermore, this magnetization also causes a 
magnetic attraction between the pole 19 and the pole piece 18b. This attraction pulls the pole 19 
toward the pole piece 18b, and thus reinforces the rotation of the rotor 20. 


The magnetic flux in the windings 13a-13c generates respective voltages across the windings. 
More specifically, as the pole 19 rotates toward the pole piece 18b, the magnetization of the 
stator 18a and the pole piece 18b, and thus the flux in the windings 13a-13c, increase. This 
increasing flux generates respective voltages across the windings 13a-13c such that the dotted 
(top) end of each winding is more positive than the opposite end. These voltages are proportional 
to the rate at which the flux is increasing, and thus are proportional to the velocity of the pole 19. 


At some point, the voltage across the winding 13b becomes high enough to turn on the transistor 
14c. This turn-on, 1.e., trigger, voltage depends on the combined serial resistance of the 
potentiometer 15 and the resistor 16. The higher this combined resistance, the higher the trigger 
voltage, and vice-versa. Therefore, one can set the level of the trigger voltage by adjusting the 
potentiometer 15. 


In addition, depending on the level of voltage across the capacitor 24, the voltage across the 
winding 13c may be high enough to cause an energy recovery current to flow through the 
winding 13c, the rectifier 23, and the capacitor 24. Thus, when the recovery current flows, the 
winding 13c is converting magnetic energy from the rotating pole 19 into electrical energy, 
which is stored in the capacitor 24. 


Once turned on, the transistor 14 generates an opposing magnetic flux in the windings 13a-13c. 
More specifically, the transistor 14 draws a current from the battery 11, through the switch 12 
and the winding 13b. This current increases and generates an increasing magnetic flux that 
opposes the flux generated by the rotating pole 19. 


When the opposing magnetic flux exceeds the flux generated by the rotating pole 19, the 
opposing flux reinforces the rotation of the rotor 20. Specifically, when the opposing flux --- 
which is generated by the increasing current through the winding 13a--exceeds the flux 
generated by the pole 19, the magnetization of the pole piece 18 inverts to North pole. Therefore, 
the reverse-magnetic pole piece 18 repels the pole 19, and thus imparts a rotating force to the 
rotor 20. The pole piece 18 rotates the rotor 20 with maximum efficiency if the pole-piece 
magnetization inverts to North when the center of the pole 19 is aligned with the center of the 
pole piece. One typically adjusts the potentiometer 15 to set the trigger voltage of the transistor 
14 at a level that attains or approximates this maximum efficiency. 


The transistor 14 then turns off before the opposing flux can work against the rotation of the 
rotor 20. Specifically, if the pole piece 18 remains magnetized to North pole, it will repel the 
next pole 19 in a direction--counterclockwise in this example--opposite to the rotational direction 
of the rotor 20. Therefore, the motor turns the transistor 14, and thus demagnetizes the pole piece 
18, before this undesirable repulsion occurs. More specifically, when the opposing flux exceeds 
the flux generated by the pole 19, the voltage across the winding 13b reverses polarity such that 
the dotted end is less positive than the opposite end. The voltage across the winding 13b 
decreases as the opposing flux increases. At some point, the voltage at the base of the transistor 
decreases to a level that turns off the transistor 14. This turn-off point depends on the combined 
resistance of the potentiometer 15 and resistor 16 and the capacitance (not shown) at the 
transistor base. Therefore, one can adjust the potentiometer 15 or use other conventional 
techniques to adjust the timing of this turn-off point. 


The rectifier 23 and capacitor 24 recapture the energy that is released by the magnetic field --- 
and that would otherwise be lost--when the transistor 14 turns off. Specifically, turning off the 
transistor 14 abruptly cuts off the current that flows through the winding 13a. This generates 
voltage spikes across the windings 13a-13c where the dotted ends are less positive than the 
respective opposite ends. These voltage spikes represent the energy released as the current- 
induced magnetization of the stator 18a and the pole piece 18b collapses, and may have a 
magnitude of several hundred volts. But as the voltage spike across the winding 13c increases 
above the sum of the two diode drops of the rectifier 23, it causes an energy-recovery current to 
flow through the rectifier 23 and the voltage across the capacitor 24 charge the capacitor 24. 
Thus, a significant portion of the energy released upon collapse of the current-induced magnetic 
field is recaptured and stored as a voltage in the capacitor 24. In addition, the diode 17 prevents 


damage to the transistor 14 by clamping the reverse base-emitter voltage caused by the voltage 
spike across the winding 13b. 


The recaptured energy can be used in a number of ways. For example, the energy can be used to 
charge a battery 29. In one embodiment, the timing wheel 26 makes two revolutions for each 
revolution of the rotor 20. The contact rotor 27 closes a switch 28, and thus dumps the charge on 
the capacitor 24 into the battery 29, once each revolution of the wheel 26. Other energy- 
recapture devices and techniques can be used as well. 


One can stop the rotor 20 by braking it or by opening the switch 12. 


Other embodiments of the monopole motor are contemplated. For example, instead of remaining 
closed for the entire operation of the motor, the switch 12 may be a conventional optical switch 
or a Hall switch that opens and closes automatically at the appropriate times. To increase the 
power of the motor, one can increase the number of stators 18a and pole pieces 18b, the number 
of poles 19, or both. Furthermore, one can magnetize the stator 18a and pole piece 18b during the 
attraction of the pole 19 instead of or in addition to magnetizing the stator and pole piece during 
the repulsion of the pole 19. Moreover, the stator 18a may be omitted such that the coil 13 has an 
air coil, or the stator 18a and the pole piece 18b may compose a permanent magnet. In addition, 
although the transistor 14 is described as being a bipolar transistor, it may be a MOS transistor. 
Furthermore, the recaptured energy may be used to recharge the battery 11. In addition, although 
described as rotating in a clockwise direction, the rotor 20 can rotate in a counterclockwise 
direction. Moreover, although described as attracting a rotor pole 19 when no current flows 
through winding 13a and repelling the pole 19 when a current flows through winding 13a, the 
pole piece 18b may be constructed so that it attracts the pole 19 when a current flows through 
winding 13a and repels the pole 19 when no current flows through winding 13a. 


In multiple stator/rotor systems, each individual stator may be energized one at a time or all of 
the stators may be energized simultaneously. Any number of stators and rotors may be 
incorporated into the design of such multiple stator/rotor monopole motor combinations. 
However, while there may be several stators per rotor, there can only be one rotor for a single 
stator. The number of stators and rotors that would comprise a particular motor is dependent 
upon the amount of power required in the form of watts. Any number of magnets, used in a 
monopole fashion, may comprise a single rotor. The number of magnets incorporated into a 
particular rotor is dependent upon the size of the rotor and power required of the motor. The 
desired size and horse power of the motor determines whether the stators will be in parallel or 
fired sequentially. Energy is made accessible through the capturing of available energy from the 
back EME as a result of the unique circuitry and timing of the monopole motor. Individual 
motors may be connected in sequence with each motor having various combinations of stators 
and rotors or in parallel. Each rotor may have any number of rotor magnets, all arranged without 
change of polarity. The number of stators for an individual motor may also be of a wide range. 


One feature that distinguishes this motor from all others in the art is the use of monopole 
magnets in momentary apposition with the pole piece of the stator maintaining the same polarity 
when magnetized. In this particular embodiment, there are three magnets and one pole piece, 
said pole piece an extension of a permanent-magnet stator. Finally, although the invention has 


been described with reference of particular means, materials and embodiments, it is to be 
understood that the invention is not limited to the particulars disclosed and extends to all 
equivalents within the scope of the claims. 


US Patent Application # 20020097013 
( July 25, 2002 ) 
Permanent Electromagnetic Motor Generator 
John C.Bedini 


Abstract --- This invention is a back EMF permanent electromagnetic motor generator and 
method using a regauging process for capturing available electromagnetic energy in the system. 
The device is comprised of a rotor with magnets of the same polarity; a timing wheel in 
apposition to a magnetic Hall Effect pickup switch semiconductor; and a stator comprised of two 
bars connected by a permanent magnet with magnetized pole pieces at one end of each bar. 
There are input and output coils created by wrapping each bar with a conducting material such as 
copper wire. Energy from the output coils is transferred to a recovery rectifier or diode. The 
magnets of the rotor, which is located on a shaft along with the timing wheel, are in apposition to 
the magnetized pole pieces of the two bars. The invention works through a process of regauging, 
that is, the flux fields created by the coils is collapsed because of a reversal of the magnetic field 
in the magnetized pole pieces thus allowing the capture of available back EMF energy. 
Additional available energy may be captured and used to re-energize the battery, and/or sent in 
another direction to be used as work. As an alternative, the available back EMF energy may be 
dissipated into the system. 


U.S. Current Class: 318/139 
Intern'l Class: HO2P 001/00 


Description 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates generally to the capturing of electromagnetic energy using a method 
and device to create back EMF (electromagnetic force) and re-phasing of the back EMF to 
recycle and capture the available back EMF energy. Back EMF is also referred to as regauging 
and may be defined as energy created by the magnetic field from coils, and only by coils, and not 


by magnets. 


[0003] 2. Background Information and Related Art 


[0004] Operation of a normal magnetic motor has the rotor pole attracting the stator pole, 
resulting in the generation of power from the magnets to the rotor and flywheel. During this 
phase, energy flows from the magnetics to the rotor/flywheel and is stored in the increased 
rotation. A rotor pole leaving a stator pole and creating a condition of drag-back results in power 
having to be put back into the magnetic section by the rotor and flywheel to forcibly overcome 
the drag-back. In a perfect, friction-free motor, the net force field is therefore referred to as most 
conservative. In other words, a most conservative EMF motor has maximum efficiency. Without 
extra energy continually fed to the motor, no net work can be done by the magnetic field, since 
half the time the magnetic field adds energy to the load (the rotor and flywheel) and the other 
half of the time it subtracts energy back from the load (the rotor and flywheel). Therefore the 
total net energy output is zero in any such rotary process without additional energy input. To use 
a present day magnetic motor, continuous energy must be input into the motor to overcome drag- 
back and to power the motor and its load. 


[0005] Present EMF motors and generators all use such conservative fields and therefore, have 
internal losses. Hence, it is necessary to continually input all of the energy that the motor outputs 
to the load, plus more energy to cover losses inside the motor itself. EMF motors are rated for 
efficiency and performance by how much energy input into the motor actually results in output 
energy to the load. Normally, the Coefficient of Performance (COP) rating is used as a measure 
of efficiency. The COP is the actual output energy going into the load and powering it, divided 
by the energy that must be input into the device with its load. COP is the power out into the load, 
divided by the power input into the motor/load combination. If there were zero internal losses in 
a motor, that "perfect" motor would have a coefficient of performance (COP) equal to 1.0. That 
is, all energy input into the motor would be output by the motor directly into the load, and none 
of the input energy would be lost or dissipated in the motor itself. 


[0006] In magnetic motor generators presently in use, however, due to friction and design flaws, 
there are always internal losses and inefficiencies. Some of the energy input into the motor is 
dissipated in these internal losses. As a consequence, the energy that gets to the load is always 
less than the input energy. So a standard motor operates with a COP of less than 1.0 which is 
expressed as COP<1.0. An inefficient motor may have a COP=0.4 or 0.45, while a specially 
designed, highly efficient motor may have a COP=0.85. 


[0007] The conservative field inside of a motor itself can be divided into two phases. Producing 
a conservative field involves net symmetry between the "power out" phase from the magnetics to 
the rotor/flywheel and the "power back in" phase from the rotor/flywheel back to the magnetics. 
That is, the two flows of energy (one from the magnetics into the rotor and flywheel, and one 
from the rotor and flywheel back to the magnetics) are identical in magnitude but opposite in 
direction. Each phase alone is said to be "asymmetrical"; that is, it either has: 1) a net energy 
flow out to the rotor/flywheel; or 2) a net energy flow back into the magnetics from the 
rotor/flywheel. In simplified terms, it is referred to as "power out" and "power back in" phases 
with respect to the motor magnetics. Hence, the two asymmetrical phases are: 1) the power-out 
phase; and 2) the "power back in" phase, with reference to the magnetics. 


[0008] For the power-out phase, energy is derived from the EMF existing between the stator pole 
and incoming rotor pole in an attraction mode. In this phase, the rotary motion (angular 


momentum and kinetic energy) of the rotor and flywheel is increased. In short, power is added to 
the rotor/flywheel (and thus to the load) from the fields between stator pole and rotor pole (the 
electromagnetic aspects of the system). 


[0009] For the "power back in" phase, energy must be fed back into the magnetics from the rotor 
and flywheel (and the load) to overcome the drag-back forces existing between stator pole and 
outgoing rotor pole. In this phase, energy is returned back to the internal magnetic system from 
the rotary motion of the rotor and flywheel (the angular momentum, which is the rotational 
energy.times.time). As is well known in physics, a rotor/flywheel's angular momentum provides 
a convenient way to store energy with the spinning rotor/flywheel mass acting as an energy 
reservoir. 


[0010] All present day conventional magnetic motors use various methods for overcoming and 
partially reversing back EMF. Back EMF is the return pulse from the coil out of phase and is 

also referred to as regauging. The back EMF is shorted out and the rotor is attracted back in, 
therefore eliminating back drag. This can be accomplished by pouring in more energy, which 
overpowers the back EMF, thereby producing a forward EMF in that region. The energy required 
for this method must be furnished by the operator. 


[0011] The motor of the present invention uses only a small amount of energy to "trigger" a 
much larger input of available energy by supplying back EMF, thus increasing the potential 
energy of the system. It then utilizes this excess potential energy to reduce or reverse back EMF, 
thereby increasing the efficiency of the motor and, therefore, the COP. 


[0012] If the energy in phase | (the power-out phase) is increased by additional available energy 
in the electromagnetics themselves, then the energy in phase | can be made greater than the 
energy in phase 2 (the power-back-in phase) without the operator furnishing the energy utilized. 
This produces a non-conservative net field. Net power can then be taken from the rotating stator 
and flywheel, because the available energy added into the stator and flywheel by the additional 
effects, is transformed by the rotor/flywheel into excess angular momentum and stored as such. 
Angular momentum is conserved at all times; but now some of the angular momentum added to 
the flywheel is evoked by additional effects in the electromagnetics rather than being furnished 
by the operator. 


[0013] Electrodynamicists assume that the potential available energy of any system can be 
changed at will and without cost. This is back EMF and is well-known in physics. It is also 
routinely employed by electrodynamicists in the theoretical aspects. But to simplify the 
mathematics, electrodynamicists will create a back EMF twice simultaneously, each back EMF 
carefully selected just so that the two available forces that are produced are equal and opposite 
and cancel each other "symetrically". This is referred to as "symmetrical back EMF". A 
symmetrical back EMF system cannot produce a COP>1.0. 


[0014] On the other hand, the motor of the present invention deliberately creates a back EMF 
itself and its potential energy only once at a time, thereby retaining each extra force for a period 
of time and applying it to increase the angular momentum and kinetic energy of the rotor and 
flywheel. Specifically, this back EMF energy with its net force is deliberately applied in the 


motor of the present invention to overcome and even reverse the conventional drag-back (the 
back EMF). Hence less energy must be taken from the rotor and flywheel to overcome the 
reduced back EMF, and in the ideal case none is required since the back EMF has been 
overpowered and converted to forward EMF by the back EMF energy and force. In the motor of 
the present invention, the conventional back-drag section of the magnetics becomes a forward- 
EMF section and now adds energy to the rotor/flywheel instead of subtracting it. The important 
feature is that the operator only pays for the small amount of energy necessary to trigger the back 
EMF, and does not have to furnish the much larger back EMF energy itself. 


[0015] When the desired energy in phase | (the power out phase) is thus made greater than the 
undesired "drag-back" energy in phase 2, then part of the output power normally dragged back 
from the rotor and flywheel by the fields in phase 2 is not required. Hence, additional power 
compared to the system (without the special back EMF mechanisms) is available from the 
rotor/flywheel. The rotor maintains additional angular momentum and kinetic energy, compared 
to a system which does not produce back EMF itself. Consequently, the excess angular 
momentum retained by the rotor and flywheel can be utilized as additional shaft power to power 
an external load connected to the shaft. 


[0016] A standard magnetic motor operates as the result of the motor being furnished with 
external energy input into the system by the operator to reduce phase 2 (power back into the 
magnetics from the rotor/flywheel) by any of several methods and mechanisms. The primary 
purpose of this external energy input into the system is to overcome the back EMF and also 
provide for the inevitable energy losses in the system. There is no input of energy separate from 
the operator input. Therefore, the COP of any standard magnetic motor is COP less than 1.0. The 
efficiency of a standard magnetic motor varies from less than 50% to a maximum of about 85% , 
and so has a COP<1.0. When nothing is done in the motor that will produce a reduction of the 
back EMF without the operator inputing all the energy for it, then for even a frictionless, ideal 
permanent magnet motor, the COP can never exceed 1.0. 


[0017] Until the introduction of the motor of the present invention, it has been standard universal 
practice that the operator must furnish all energy used to reduce the back EMF, provide for the 
internal losses, and power the load. It is therefore a common belief by the scientific community 
that an ideal (loss-less) permanent magnet motor cannot exceed COP=1.0. And that is true, so 
long as the operator himself must furnish all the energy. Further, since real permanent magnetic 
motors have real internal losses, some of the input energy is always lost in the motor itself, and 
that lost energy is not available for powering the rotor/flywheel and load. Hence a real permanent 
magnetic motor of the conventional kind will always have a COP<1.0. 


[0018] The common assumption that the COP of a motor is limited to less than 1.0 is not 
necessarily true, and that COP>1.0 is permitted without violating the laws of nature, laws of 
physics, or laws of thermodynamics. However, it can immediately be seen that any permanent 
magnet motor exhibiting a COP>1.0 must have some available energy input returning in the 
form of back EMF. 


[0019] A problem relates to how back EMF energy can be obtained from a circuit's external 
environment for the specific task of reducing the back-drag EMF without the operator having to 


supply any input of that excess energy. In short, the ultimate challenge is to find a way to cause 
the system to: 1) become an open dissipative system, that is, a system receiving available excess 
energy from its environment, in other words, from an external source; and 2) use that available 
excess energy to reduce the drag-back EMF between stator and rotor poles as the rotor pole is 
leaving the stator pole. If this objective can be accomplished, the system will be removed from 
thermodynamic equilibrium. Instead, it will be converted to a system out-of-thermodynamic 
equilibrium. Such a system is not required to obey classical equilibrium thermodynamics. 


[0020] Instead, an out-of-equilibrium thermodynamic system must obey the thermodynamics of 
open systems far from the established and well-known parameters of thermodynamic 
equilibrium. As is well known in the physics of thermodynamics, such open systems can 
permissibly: 1) self-order; 2) self-oscillate; 3) output more back EMF energy than energy input 
by the operator (the available excess back EMF energy is received from an external source and 
some energy is input by the operator as well); 4) power itself as well as its loads and losses 
simultaneously (in that case, all the energy is received from the available external source and 
there is no input energy from the operator); and 5) exhibit negentropy, that is, produce an 
increase of energy that is available in the system, and that is independent of the energy put into 
the system by the operator. As a definition, entropy roughly corresponds to the energy of a 
system that has become unavailable for use. Negentropy corresponds to additional energy of a 
system that has become available for use. 


[0021] In the back EMF permanent magnet electromagnetic motor generator of the present 
invention, several known processes and methods are utilized which allow the invention to 
operate periodically as an open dissipative system (receiving available excess energy from back 
EMF) far from thermodynamic equilibrium, whereby it produces and receives its excess energy 
from a known external source. 


[0022] A method is utilized to temporarily produce a much larger source of available external 
energy around an energized coil. Then the unique design features of this new motor provides a 
method and mechanism that can immediately produce a second increase in that energy, 
concurrently as the energy flow is reversed. Therefore, the motor is capable of producing two 
asymmetrical back EMFs, one after the other, of the energy within a single coil, which 
dramatically increases the energy available and causes that available excess energy to then enter 
the circuit impulsively, being collected and utilized. 


[0023] The present motor utilizes this available excess back EMF energy to overcome and even 
reverse the back-drag EMF between stator pole and rotor pole, while furnishing only a small 
trigger pulse of energy necessary to control and activate the direction of the back EMF energy 
flow. 


[0024] By using a number of such dual asymmetrical self back EMFs for every revolution of the 
rotor, the rotor and flywheel collectively focus all the excess impulsive inputs into increased 
angular momentum (expressed as energy.times.time), shaft torque, and shaft power. 


[0025] Further, some of the excess energy deliberately generated in the coil by the utilization of 
the dual process manifests in the form of excess electrical energy in the circuit and is utilized to 


power electrical loads, e.g., a lamp, fan, motor, or other electrical devices. The remainder of the 
excess energy generated in the coil can be used to power the rotor and flywheel, with the 
rotor/flywheel also furnishing shaft horsepower for powering mechanical loads. 


[0026] This new and unique motor utilizes a means to furnish the relatively small amount of 
energy to initiate the impulsive asymmetrical self back EMF actions. Then part of the available 
excess electrical power drawn off from the back EMFs is utilized to recharge the battery with 
dramatically increased over voltage pulses. 


[0027] The unique design features of this motor utilize both north and south magnetic poles of 
each rotor and stator magnet. Therefore, the number of impulsive self back EMFs in a single 
rotation of the rotor is doubled. Advanced designs increase the number of self back EMFs in a 
single rotor rotation with the result that there is an increase in the number of impulses per 
rotation which increase the power output of this new motor. 


[0028] The sharp voltage pulse produced in the coil of this new motor by the rapidly collapsing 
field in the back EMF coil is connected to a battery in charge mode and to an external electrical 
load. The net result is that the coil asymmetrically creates back EMF itself in a manner adding 
available energy and impulse to the circuit. The excess available energy collected in the coil is 
used to reverse the back-EMF phase of the stator-rotor fields to a forward EMF condition, 
impulsively adding acceleration and angular momentum to the rotor and flywheel. At the same 
time, a part of the excess energy collected in the coil is used to power electrical loads such as 
charging a battery and operating a lamp or such other device. 


[0029] It is well known in the art that changing the voltage alone creates a back EMF and 
requires no work. This is because to change the potential energy does not require changing the 
form of that potential energy, but only its magnitude. Work is rigorously the changing of the 
form of energy. Therefore, as long as the form of the potential energy is not changed, the 
magnitude can be changed without having to perform work in the process. The motor of the 
present invention takes advantage of this permissible operation to create back EMF 
asymmetrically, and thereby change its own usable available potential energy. 


[0030] In an electric power system, the potential (voltage) is changed by inputing energy to do 
work on the internal charges of the generator or battery. This potential energy is expended within 
the generator (or battery) to force the internal charges apart, forming a source dipole. Then the 
external closed circuit system connected to that source dipole ineptly pumps the spent electrons 
in the ground line back through the back EMF of the source dipole, thereby scattering the 
charges and killing the dipole. This shuts off the energy flow from the source dipole to the 
external circuit. As a consequence of that conventional method, it is a requirement to input and 
replace additional energy to again restore the dipole. The circuits currently utilized in most 
electrical generators have been designed to keep on destroying the energy flow by continually 
scattering all of the dipole charges and terminating the dipole. Therefore, it is necessary to keep 
on inputing energy to the generator to keep restoring its source dipole. 


[0031] An investigation of particle physics is required to see what furnishes the energy to the 
external circuit. Since neither a battery nor a generator furnishes energy to the external circuit, 


but only furnishes energy to form the source dipole, a better understanding of the electric power 
principle is required to fully understand how this new motor functions. A typical battery uses its 
stored chemical energy to form the source dipole. A generator utilizes its input shaft energy to 
rotate, forming an internal magnetic field in which the positive charges are forced to move in one 
direction and the negative charges in the reverse direction, thereby forming the source dipole. In 
other words, the energy input into the generator does nothing except form the source dipole. 
None of the input energy goes to the external circuit. If increased current is drawn into the 
external load, there also is increased spent electron flow being rammed back through the source 
dipole, destroying it faster. Therefore, dipole-restoring-energy has to be inputed faster. The 
chemical energy of the battery also is expended only to separate its internal charges and form its 
source dipole. Again, if increased current and power is drawn into the external load, there is 
increased spent electron flow being rammed back through the source dipole, destroying it faster. 
This results in a depletion of the battery's stored energy faster, by forcing it to have to keep 
restoring the dipole faster. 


[0032] Once the generator or battery source dipole is formed (the dipole is attached also to the 
external circuit), it is well known in particle physics that the dipole (as is any charge) is a broken 
symmetry in the vacuum energy flux. By definition, this means that the source dipole extracts 
and orders part of that energy received from its vacuum interaction, and pours that energy out as 
the energy flowing through all space surrounding the external conductors in the attached circuit. 
Most of this enormous energy flow surging through space surrounding the external circuit does 
not strike the circuit at all, and does not get intercepted or utilized. Neither is it diverged into the 
circuit to power the electrons, but passes on out into space and is just "wasted". Only a small 
"sheath" of the energy flow along the surface of the conductors strikes the surface charges in 
those conductors and is thereby diverged into the circuit to power the electrons. Standard texts 
show the huge available but wasted energy flow component, but only calculate the small portion 
of the energy flow that strikes the circuit, is caught by it, and is utilized to power it. 


[0033] In a typical circuit, the huge available but "wasted" component of the energy flow is 
about 10.sup.13 times as large as is the small component intercepted by the surface charges and 
diverged into the circuit to power it. Hence, around every circuit and circuit element such as a 
coil, there exists a huge non-intercepted, non-diverged energy flow that is far greater than the 
small energy flow being diverted and used by the circuit or element. 


[0034] Thus there exists an enormous untapped energy flow immediately surrounding every 
EMF power circuit, from which available excess energy can be intercepted and collected by the 
circuit, if respective non-linear actions are initiated that sharply affect and increase the reaction 
cross section of the circuit (i.e., its ability to intercept this available but usually wasted energy 
flow). 


[0035] The method in which the motor of the present invention alters the reaction cross section 
of the coils in the circuit, is by a novel use, which momentarily changes the reaction cross 
section of the coil in which it is invoked. Thus, by this new motor using only a small amount of 
current in the form of a triggering pulse, it is able to evoke and control the immediate change of 
the coil's reaction cross section to this normally wasted energy flow component. As a result, the 
motor captures and directs some of this usually wasted environmental energy, collecting the 


available excess energy in the coil and then releasing it for use in the motor. By timing and 
switching, the innovative gate design in this new motor directs the available excess energy so 
that it overcomes and reverses the return EMF of the rotor-stator pole combination during what 
would normally be the back EMF and demonstrates the creation of the second back EMF of the 
system. Now instead of an "equal retardation" force being produced in the back EMF region, a 
forward EMF is produced that is additive to the rotor/flywheel energy and not subtractive. In 
short, it further accelerates the rotor/flywheel. 


[0036] This results in a non-conservative magnetic field along the rotor's path. The line integral 
of the field around that path (i.e., the net work on the rotor/flywheel to increase its energy and 
angular momentum) is not zero but a significant amount. Hence, the creation of an asymmetrical 
back EMF impulse magnetic motor: 1) takes its available excess energy from a known external 
source, the huge usually non-intercepted portion of the energy flow around the coil; 2) further 
increases the source dipolarity by this back EMF energy; and 3) produces available excess 
energy flow directly from the source dipole's increased broken symmetry in its fierce energy 
exchange with the local vacuum. 


[0037] No laws of physics or thermodynamics are violated in the method and device of the 
present invention, and conservation of energy rigorously applies at all times. Nonetheless, by 
operating as an open dissipative system not in thermodynamic equilibrium with the active 
vacuum, the system can permissibly receive available excess energy from a known 
environmental source and output more energy to a load than must be input by the operator alone. 
AS an open system not in thermodynamic equilibrium, this new and unique motor can tap in on 
back EMF to energize itself, loads and losses simultaneously, fully complying with known laws 
of physics and thermodynamics. 


[0038] A search of prior art failed to reveal any devices that recycle available energy from back 
EMF of a permanent electromagnetic motor generator as described in the present invention. 


However, the following prior art patents were reviewed: 


[0039] 1. U.S. Pat. No. 5,532,532 to DeVault, et al., Hermetically Sealed Super-conducting 
Magnet Motor. 


[0040] 2. U.S. Pat. No. 5,508,575 to Elrod, Jr., Direct Drive Servovalve Having Magnetically 
Loaded Bearing. 


[0041] 3. U.S. Pat. No. 5,451,825 to Strohm, Voltage Homopolar Machine. 
[0042] 4. U.S. Pat. No. 5,371,426 to Nagate, et al., Rotor For Brushless Motor. 


[0043] 5. U.S. Pat. No. 5,369,325 to Nagate, et al., Rotor For Brushless Electromotor And 
Method For Making Same. 


[0044] 6. U.S. Pat. No. 5,356,534 to Zimmermann, deceased, et al., Magnetic-Field Amplifier. 


[0045] 7. U.S. Pat. No. 5,350,958 to Ohnishi, Super-conducting Rotating Machine, A Super- 
conducting Coil, And A Super-conducting Generator For Use In A Lighting Equipment Using 


Solar Energy. 


[0046] 8. U.S. Pat. No. 5,334,894 to Nakagawa, Rotary Pulse Motor. 


[0047] 9. U.S. Pat. No. 5,177,054 to Lloyd, et al., Flux Trapped Superconductor Motor and 


Method. 

[0048] 10. U.S. Pat. No 
[0049] 11. U.S. Pat. No 
[0050] 12. U.S. Pat. No 


[0051] 13. U.S. Pat. No 
Reluctance Homopolar. 


[0052] 14. U.S. Pat. No 
[0053] 15. U.S. Pat. No 
[0054] 16. U.S. Pat. No 
[0055] 17. U.S. Pat. No 


[0056] 18. U.S. Pat. No 
Polarized Rotor. 


[0057] 19. U.S. Pat. No 
Controlled D-C Motor. 


[0058] 20. U.S. Pat. No 
[0059] 21. U.S. Pat. No 
[0060] 22. U.S. Pat. No 


[0061] 23. U.S. Pat. No 
Methods. 


[0062] 24. U.S. Pat. No 
Single Pole. 


[0063] 25. U.S. Pat. No 


. 5,130,595 to Arora, Multiple Magnetic Paths Pulse Machine. 
. 4,980,595 to Arora, Multiple Magnetics Paths Machine. 
. 4,971,112 to Kim, Brushless D.C. Motor. 


. 4,916,346 to Klimani, Composite Rotor Lamination For Use In 
And Permanent Magnet Machines. 


. 4,761,590 to Kaszman, Electric Motor. 

. 4,536,230 to Landa, et al., Anisotropic Permanent Magnets. 

. Re. 31,950 to Binns, Alternating Current Generators And Motors. 

. 4,488,075 to DeCesare, Alternator With Rotor Axial Flux Excitation. 


. 4,433,260 to Weisbord et al., Hysteresis Synchronous Motor Utilizing 


. 4,429,263 to Muller, Low Magnetic Leakage Flux Brushless Pulse 


. 4,423,343 to Field, I, Synchronous Motor System. 
. 4,417,167 to Ishii, et al., DC Brushless Motor. 
. 4,265,754 to Menold, Water Treating Apparatus and Methods. 


. 4,265,746 to Zimmermann, Sr., et al. Water Treating Apparatus and 


. 4,222,021 to Bunker, Jr., Magnetic Apparatus Appearing To Possess a 


. 2,974,981 to Vervest et al., Arrester For Iron Particles. 


[0064] 26. U.S. Pat. No. 2,613,246 to Spodig, Magnetic System. 


[0065] 27. U.S. Pat. No. 2,560,260 to Sturtevant, et al., Temperature Compensated Magnetic 
Suspension. 


SUMMARY OF THE INVENTION ~ 


[0066] The device and method of the present invention is a new permanent electromagnetic 
motor generator that recycles back EMF energy (regauging) thus allowing the motor to produce 
an energy level of COP=0.98, more or less, depending upon configuration, circuitry, switching 
elements and the number and size of stators, rotors and coils that comprise the motor. The rotor 
is fixed between two pole pieces of the stator. The motor generator is initially energized from a 
small starter battery means, analogous to a spark plug, that sends a small amount of energy to the 
motor, thus stimulating a rotating motion from the rotor. As the rotor rotates, energy is captured 
from the surrounding electromagnetic field containing an asymmetrical pulse wave of back 
EME. The energy produced and captured can be directed in one of several directions, including 
returning energy to the initial starter battery, rotating a shaft for work and/or sending a current to 
energize a fan, light bulb or other such device. 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0067] FIG. 1 is a top perspective view of a back EMF permanent electromagnetic motor 
generator with a single stator and a single rotor. 


[0068] FIG. 1a is a side perspective view of a timing wheel and magnetic Hall Effect uptake 
switch of the back EMF motor generator. 


[0069] FIG. 1b is a side perspective view of the rotor of the back EMF motor generator. 
[0070] FIG. 2 is a schematic drawing incorporating circuitry for the back EMF motor generator. 


[0071] FIG. 3 is a box diagram showing the relationships of the back EMF motor generator 
circuitry. 


DETAILED DESCRIPTION OF THE INVENTION 


[0072] The present invention is a device and method for creating a back EMF permanent 

electromagnetic motor generator. As described in the Background Information, this new motor 
generator conforms to all applicable electrodynamic laws of physics and is in harmony with the 
law of the conservation of energy, the laws of electromagnetism and other related natural laws. 


[0073] The back EMF permanent electromagnetic motor generator is comprised of combination 
of electrical, material and magnetic elements to capture available electromagnetic energy (back 
EMF) in a recovery rectifier or single diode from output coils. The capturing of back EMF 


energy is also known as regauging in the art. As an arbitrary starting point in describing this 
invention, an input battery, as a means of energy, sends power through a power on-off switch 
and then to a means for timing such as a magnetic timing switch (Hall Effect magnetic pickup 
switch, a semiconductor) which interfaces with or is in apposition to a magnet on a timing wheel. 
The timing wheel may contain any number of magnets of one or more, with the South polarity 
facing outward and in apposition with the Hall Effect pickup switch. The timing wheel is 
mounted at the end of a shaft that also runs through the center midline of a rotor containing any 
number of magnets of two or more. The rotor magnets are arranged in a manner wherein they 
have the same polarity and are equidistant from each other. The shaft has the timing wheel 
mounted at one end, the rotor, and then a means for work, such as a power take off at the 
opposite end. However, there are other embodiments in which the position of the rotor, timing 
wheel and power take-off have other arrangements. The rotor is stabilized to a platform or 
housing means and is fixed in a stationary position within a stator. 


[0074] The stator is comprised of a permanent magnet connected to a means for conducting 
electromagnetic energy such as two parallel bars, each bar having a magnetized pole piece at one 
end of each bar. The conduction material of the bar may be ferrous, powdered iron, silicon steel, 
stainless magnetic steel, laminations of conductive material or any other magnetic conductive 
material. Each bar is wrapped in a conducting means to form an input coil. The means for 
conducting may be copper, aluminum or any other conductive material suitable for making a 
coil. The primary or input coil is connected to the switching circuit. A second conductive 
wrapping on top of the input coil becomes a secondary or output coil. The secondary or output 
coil is connected to the recovery circuit. The rotor is symmetrically located between the pole 
pieces of the bars of the stator and contains a series of magnets all having the same polarity, 
North or South, with each magnet in the rotor being in apposition to the pole piece as the rotor is 
in rotation around the shaft. 


[0075] When the rotor is energized from the battery of the switching circuit, there is an initial 
magnetic field that is instantly overcome as the magnetized pole pieces are in apposition with the 
rotor magnets. As the rotor begins to move, increasing electromagnetic energy is produced as a 
result of flux gaiting from the apposed magnets of the rotor and pole pieces. The coils 
surrounding the bars "buck" the permanent magnet connecting the bars. This is known in the art 
as the "buck boosting” principle. When the permanent magnet is bucked by the coils, it reverses 
the polarity of the pole pieces which are apposed to the rotor magnets causing the rotor to 
increase its rotation or spin. The energy available from the fields that are collapsing in the 
primary and secondary coils, which creates the back EMF within the system, is now in non- 
equilibrium. Through circuitry and a switching means, energy can be put back into the system. 
Available energy captured from the back EMF, may be applied in different directions, including 
re-energizing the input battery, storage in a capacitor, conversion by a recovery rectifier to be 
stored in the input battery, a capacitor or a secondary or recovery battery. Recovery rectifiers 
convert AC to DC. Available energy may be used to energize an electric bulb, fan or any other 
uses. 


[0076] The shaft in the midline of the rotor can transfer energy in the form of work through a 
power take-off. The power take-off may be connected to any number of secondary shafts, 
wheels, gears and belts to increase or reduce torque. 


[0077] This is a description of the basic invention, however, there are an innumerable number of 
combinations and embodiments of stators, rotors, Hall Effect magnetic pickup switches, coils, 
recovery rectifiers and electronic connecting modes that may be combined on a single shaft or 
several shafts connected in various combinations and sequences, and of various sizes. There may 
be any number of stators to one rotor, however, there can be only one rotor if there is a single 
stator. The number of Hall Effect pickup switches may vary, for example, in the case of multiple 
stators of high resistant coils, the coils may be parallel to form a low resistant coil so that one 
Hall Effect pickup with one circuit may fire all of the stators at the same time. The number of 
magnets in both the timing wheel and the rotor may also vary in number as well as the size and 
strength of the magnets in gauss units. All types of magnets may be used. The number of winds 
on both the input and output coils on each conducting bar may also vary in number and in 
conductive material. 


[0078] The motor generator, as shown in FIG. 1, is an example of a single stator, single rotor 
back EMF motor and is comprised of a means of providing energy, such as input battery 10 
connected to power switch 11 (shown in FIG. 2) and Hall Effect magnetic pickup switch 13. 
Magnetic pickup 13 interfaces with timing wheel 12 to form a timing switch. Timing wheel 12 is 
comprised of four magnets 14 with the South pole of each said magnet facing outward to 
magnetic pickup 13. Timing wheel 12 is fixed at one end of shaft 15. Located on shaft 15 is rotor 
16. Rotor 16 can be of any size, said rotor containing four rotor magnets 17. Said rotor magnets 
17 are arranged in a manner so all have the same polarity. Opposite timing wheel 12 on shaft 15 
is a means for work, such as a power take-off 18. Rotor 16 is mounted in a fixed position with 
rotor magnets 17 in apposition with magnetized pole pieces 19a and 19b. Each pole piece 19a 
and 19b is connected to iron bars 20a and 20b. Iron bars 20a and 20b are connected by a 
permanent magnet 21. A means for conduction is wrapped around iron bars 20a and 20b to form 
input coils 22a and 22b. Superimposed upon input coils 22a and 22b are output coils 23a and 
23b. Output coils 23a and 23b are connected to full wave bridge first recovery rectifier 24a. First 
rectifier 24a is connected to battery 10. 


[0079] FIG. 2 is a schematic diagram of the motor generator circuitry showing input coil 
connections from input battery 10 through power switch 11, transistors 30a,b, resistors 3 1a-d, 
through power supply lead 32 (VCC+) and to magnetic pickup 13. Magnetic pickup 13 is in 
apposition with timing wheel magnets 14 located on timing wheel 12. Off of magnetic pickup 13 
is collector lead 33 and ground lead 34. When current is reversed, it flows through resistor 3 le 
and transistor 30c to input battery 10. Input coils 22a,b send power to full wave bridge first 
recovery rectifier 24a which then sends power through switch recovery 27 back into the system, 
and/or to input battery 10. Output coils 23a and 23b send power through single diode second 
recovery rectifier 24b to recovery battery 25. In this particular embodiment, the value and type 
number of the components are as follows: Hall Effect magnetic pickup switch 13 is a No. 3020; 
transistor 30a is a No. 2N-2955; transistor 30b is a No. MPS-8599; and transistor 30c is a No. 
2N-3055; resistors 31a and b are 470 ohms resistors; resistor 31b is a 2.2K ohms resistor; resistor 
31c is a 220 ohms resistor; resistor 31d is a 1K ohms resistor; and recovery rectifier 24a is a 10 
Amp, 400 volts bridge rectifier. 


[0080] FIG. 3 is a box diagram showing the flow of voltage from input battery A, through 
recovery circuit B, switching circuit C and motor coils D. Motor coils D send available back 


EMF energy through recovery circuit B, and from B to recovery battery E and input battery A. 
Available back EMF energy can also flow from switching circuit C to recovery circuit B. 


[0081] In multiple stator/rotor systems, each individual stator may be energized one at a time or 
all of the stators may be energized simultaneously. Any number of stators and rotors may be 
incorporated into the design of such multiple stator/rotor motor generator combinations. 
However, while there may be several stators per rotor, there can only be one rotor for a single 
stator. The number of stators and rotors that would comprise a particular motor generator is 
dependent upon the amount of power required in the form of watts. The desired size and horse 
power of the motor determines whether the stators will be in parallel or fired sequentially by the 
magnetic Hall Effect pickup switch or switches. The number of magnets incorporated into a 
particular rotor is dependent upon the size of the rotor and power required of the motor 
generator. In a multiple stator/rotor motor generator, the timing wheel may have one or more 
magnets, but must have one magnet Hall Effect pickup switch for each stator if the stators are not 
arranged in parallel. The back EMF energy is made available through the reversing of the 
polarity of the magnetized pole pieces thus collapsing the field around the coils and reversing the 
flow of energy to the recovery diodes, which is capturing the back EMF. 


[0082] Individual motors may be connected in sequence with each motor having various 
combinations of stators and rotors or in parallel. Each rotor may have any number of rotor 
magnets ranging from a minimum of 2 to maximum of 60. The number of stators for an 
individual motor may range from | to 60 with the number of conducting bars ranging from 2 to 
120. 


[0083] What distinguishes this motor generator from all others in the art is the presence of a 
permanent magnet connecting the two conducting bars which transfer magnetic energy through 
the pole pieces to the rotor, thereby attracting the rotor between the pole pieces. With the rotor 
attracted in between the two pole pieces, the coils switch the polarity of the magnetic field of the 
pole pieces so that the rotor is repelled out. Therefore there is no current and voltage being used 
to attract the rotor. The only current being used is the repulsion of the rotor between the two 
conductive bar pole pieces thereby requiring only a small amount of current to repel the rotor. 
This is known as a regauging system and allows the capturing of available back EMF energy for 
use. Finally, although the invention has been described with reference of particular means, 
materials and embodiments, it is to be understood that the invention is not limited to the 
particulars disclosed and extends to all equivalents within the scope of the claims. 


Bedini Comments @ KeelyNet / Escribe 
http://www.Energenx.com 
Some of the reports on the Energizer coming in 


From: John34 
Date: Fri, 12 Nov 2004 19:07:08 


Peter, 

It may be a little premature for me to say this but so far I have noticed that my useless batteries 
are charging faster than the first battery is discharging. These batteries would not take a charge to 
the point they are now. I have not done a load test as they are still charging. It may be slow (it 
increased when I replaced the four magnet rotor with the 6) but there is clearly something 
unusual happening with this circuit. There is no way that motor could run so long and not 
discharge. I could understand the first battery powering the spinning and then running out. But 
how could it also charge the two batteries at once? Here we have power necessary to move the 
wheel (I don't see how there could be any more power to charge the other batteries beyond this 
with regular electricity). Then we have one battery charging faster than the discharge of the first. 
And then another battery is also charging slightly faster than the same discharge. 


So [have seen several very interesting things so far. And if the above continues to be true, and if 
useless batteries are recovered, and possibly improved, then we have something very remarkable. 
Time will tell, and is telling, that more energy is coming out than going in. I wonder what would 
happen if I had good batteries hooked up? There may be something with my CD setup that works 
better than others because the bearing allows for faster spinning. I think if we reduce friction and 
wobble and air flow resistance then we will see a more noticeable result. I do believe that the 
objects of this project are accomplished. I am wondering if it is worthwhile to attempt to add 
several coils to my latest unit to increase the charge (as I read somewhere it was possible, and as 
I have seen pictures on this group 

http://photos.groups.yahoo.com/group/Bedini_SG/Ist 

Are these pictures with the same curcuit and coils? Or did they use an imporved circuit? (And is 
Burts "Improved Bedini Circuit" really that?) I have finished making another coil and circuit and 
was attempting to hook it up to my latest bike wheel when, after a few minutes of adjustments, I 
hit the magnets and knocked three off. Before that happened I noticed increased speed and less 
wobble and a faster volts charge (I have not been measuring amps yet). I hooked both circuits up 
to the same two batteries as I had no other batteries to use. When the magnets came off I decided 
to rip the others off and place them in a position to allow for 16 to fit. Iam about to start that up 
soon. How should I wire these? Should I use the same battery to power both circuits? And should 
I use the same other battery to receive charge from both? or should I add one or two more 
batteries to them? I ran out of wire to make any more coils but I could use the other coil and 
circuit to have three on this system. 


Are the improvements that can be made to this charger just a matter of adding minor componants 
like capacitors (as it appears from John's web site), or is it a much more invloved production? I 
watched carefully both of your videos and it would be far beyond me to reproduce anything like 
you explained there, unless it was made easy enough as with this project. If someone would 
show me what parts to buy and how to hook everything up, I would be very interested in doing 
that. 


I suppose that one reason for taking time before rushing on to a system that puts out more 
charge, beyond wanting everyone to really understand what is going on, is that higher output 
comes with a risk of more danger. If people do not understand what is taking place, and are 
making adjustments to it, then a more powerful unit may be dangerous if one does not know 
what they are doing. 


Looking forward to the next steps. Thank you, 
Rick 


Sterling, 

Your conclusions in this post are on the right track. The purpose of this project is to demonstrate 
a motor with an energy recovery system. You have succeeded in building the system correctly. 
The only relavant questions are: 

1) Does the second battery charge as the first battery goes down? 

2) Does the second battery charge faster than the metered current suggests it should? 

3) Does the unmeterable portion of what is charging the second battery ALMOST make up for 
the losses in the system? If your test data suggests that the answer to these questions is "yes", 
then you have succeeded with the project. That is all this "school girl motor" was ever meant to 
do, and all we ever said it would do. As far as we can tell, your very first test data showed all the 
necessary truths. Do you know of any other system that does this well or better? If someone out 
there is reading this, and knows of a better system,then please bring it forward. A number of 
people who have been working with this system quietly, are beginning to see the performance 
enhancements that appear in the battery. That is where we said it would show up. There is NO 
meterable OU coming out of the machine. I hope this helps people stay focussed on what is real 
and possible with this project. 

Peter Lindemann 
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What Charges The Batteries --- John 


From: John34 
Date: Thu, 11 Nov 2004 21:38:23 


The Question was asked on the SG group. My answer: 


Yes I have done this experiment, buy doing this you invoke the ‘lamellar’ currents" rule, this is 
from Kron not me. This means that you break up the currents into branches. Each 'lamellar' 
scalar current" is additive to equal the sum of the total. The Heaviside current surrounds the wire, 
this is almost like reactive power, the digital meter has a very hard time reading this. The system 
isa "Unity System", what you put in you get out, but you are loosing a lot with clip leads and 
bad wiring. If you want to see what is charging your batteries you need a scope. The output wire 
positive is run through the center of a solenoid coil of many turns this will couple at 90 degrees 
with the Heaviside current. What you will see is a ringing wave that is charging the battery, it is 
not electricity in a true form it is pieces of electricity. 

What is this current? It is made up of mostly scalars this couples in the batteries when it meets 
the next scalar that it can couple with, this is what charges your batteries. You wanted to know so 
here it is. The next part of the system is more mysterious, I will save this for a later time. I did 
show Susan today what this wave looks like.The idea here is to charge the secondary batteries as 
fast as possible from one primary battery. The faster the charge, the more power you can use. 
This means speed with the motor/energizer. The energizer is a open loop system so it can expand 
this type of wave. You must have this type of wave with a Radiant type systems, just look at a 
Tesla Coil output you will see it, in many ringing waves. It takes Quaternion math to see this, 


along with the magnetic fields of the Motor/energizer. 
John Bedini 


Nw www 


My answer to them all on that group --- John Bedini 


From: John34 
Date: Thu, 21 Oct 2004 19:14:28 


To all, I just want to keep the story straight so here is what I said. 
John 


Koen, Horace, Etc, 


To all in question, this is why I will not supply Stefan any charts, waveforms, etc... It is simply 
not true, as I have been posting this information for years on my Internet site. All one must do is 
LOOK. If I read the answers from Stefan carefully, it looks like he is unwilling to devote his 
attention to anything I have said to him. I have answered his questions with complete honesty at 
every turn. I told Stefan that we use a very special meter to determine the charge in the 
secondary battery. That meter is called a BK Precision Battery Capacity Analyzer, Model 600. 
What is so hard to understand about this and what more proof do you need that the battery is 
REALLY CHARGED, knowing the meter reads the battery's capacity in amp-hours? The second 
thing here is this. The circuit is right in front of your eyes. This circuit does unexpected things. 
You can only discover these things by building one and testing it on your own lab bench. No 
amount of "thinking about it" will penetrate the mysteries. Coming to criticize me over Stefan's 
problem is not the answer here, because it goes much deeper then this. Stefan has a vast lack of 
knowledge in this field, and apparently, so do you. The ONLY way for you to remedy this, is to 
build the device and study what it does.This is what I have done for 35 years! 


I have stated plainly that I want nothing to do with Newman or his theory or his test results, and 
the machine is not over unity in any way. How many times must I say this? 


I will say this in plain English again for you both. Go through My pages. You will see pictures of 
the wave-forms. You will see every machine I have ever experimented with, including the 
"bucking field" generator. You will see everything I talk about. I do not just sit here and draw 
diagrams that do not work. I test everything. I do original work, and patent it. When I "duplicate" 
someone else's device, I report it and give credit to the inventor, like my "Adams" replication. I 
don't obscure other people's work, like Stefan's goofy "Easy Meg", which has no technical 
similarities to the monumental work of Tom Bearden. 


I did not give Sterling bogus information when he arrived here to see if my devices were real. I 
sat right here and let his engineer watch batteries charging, hooked up to the scope so he could 
see the wave-forms. I sat right here and showed him how the circuits work. I sat right here and 
explained everything I could within reason. But this company has millions of dollars worth of 
stockholders. Sterling and his group signed "Non-Disclosure Agreements" before the 


demonstrations. I gave Sterling permission to start his public replication project for the "School 
Girl Motor." The idea that I have some nebulous obligation to disclose everything about this 
technology on the Internet is pure fantasy. When I DO give you "step one" on the path to this 
discovery, you refuse to take it. This proves you are not even ready to take "step two", much less 
a complete disclosure. The fact is, you wouldn't understand what I am doing now, anyway. So 
why disclose it? 


I have posted the Kron work on my pages, along with the wave-form pictures. You obviously 
don't know what it all means. 


These systems do NOT capture "back EMF". Back EMF is not capturable. My patents say that 
my motor captures Back EMF because THAT is the only claim the Patent Office would accept. 
In reality, Back EMF is a term in electrical science that refers to the effect that reduces the 
current draw in a traction motor as the motor speeds up and generates a counter voltage that 
opposes the applied current. THAT is "back EMF." My systems do NOT use this process. 


Koen, you are correct when you say that I am quoting Tesla correctly. But it goes much deeper 
than that. I actually understand what Tesla was saying and my systems tap the same Radiant 
Energy that Tesla discovered. Stefan is clueless as to how this works, and has never listened to 
my suggestions about how this works. 


There is NO free electricity produced in these systems, or any other system that I know of. I have 
stated this repeatedly. The only thing these systems produce are a series of "high voltage spikes" 
that have no current associated with them. Voltage without current is the nature of Radiant 
Energy. This is what Tesla said. I call this "reactive power" because it does not represent voltage 
and current simultaneously, that could be measured as WATTS. This Radiant Reactive power 
WILL charge batteries, light light-bulbs andother things but it DOES NOT meter as REAL 
POWER. This is why your math is useless! So please, quit quoting your theories and analyses to 
me. My light-bulbs are on. Are yours? You are welcome to believe in your theory, but I KNOW 
that Tesla was right about the nature of electricity, and how to successfully tap its useful 
fractions. If you would just build the motor the way I have said, you could begin to learn about 
this too. 


Beyond this, Iam done CHATTING with you. Leave the people alone who are trying to learn 
this. Your ignorant comments are of no use. That's as nice as I can be about it. 


John Bedini 


~wnwnwnn 


X123 Sends Message --- John34 


From: John34 
Date: Sat, 9 Oct 2004 18:58:17 
Jerry, John, 


Sorry can't seem to append to the thread, however, I believe something to consider is the recent 
work by NASA and others in the study of lighting. At a conference in 1999 I remember seeing 
data showing there is a constant return current flowing from all over the earth back into the sky 
resulting from lightning strikes hitting the earth. This current is very, very, small --- around 10- 
12 amps per square meter and varies slightly depending on temperature and wind conditions. The 
measured potential was 100 volts per meter as I remember, however, the high resistance of air 
normally masks us from any felt effects. An example was given saying one of the basketball 
players has about a 200 volt potential at the top of his head. I would think a 300' conductive 
antenna transmission line would make a really big difference. Also, a vertical arrangement would 
make more sense than a horizontal one. 

X123 


To All, 

Lets make this much simpler then it is, and no one will get hurt doing the experiment. Just put up 
your 200 ft of coax 40 feet high supported between two fiber glass poles, this should give 1000 
volts potential charge. Next take an SCR 800 volts, leave the high voltage capacitor where it is 
connected, now face the SCR cathode towards the positive pole of the battery and ground the 
negative side of the battery with an 8 ft ground. Connect a neon bulb between the anode and the 
gate, at 90 volts the neon will fire and the battery will get a "real radiant charge" (Conversion is 
backwards from electrostatic to radiant should see saw tooth wave, much stronger). The faster 
you fire this bulb the better the battery will charge. It's important to leave the .00047 uf 5000 volt 
capacitor between the cable or connected to the anode and ground, it's important to use a 
capacitor something like mica or a glass tinfoil capacitor. If looking at it with a scope be careful 
just look between anode and cathode. Please be very careful with this experiment. 

John Bedini 
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Radiant System --- John Bedini 


From: John34 
Date: Thu, 7 Oct 2004 18:45:25 


Ken, It looks like to me that your really getting into Tesla's work, What if, Tesla was dead wrong 
and all the power we are calling Longitudinal is not that at all. What if I said to you that Radiant 
energy when transformed is longitudinal and all information can be contained in that wave, and 
that the next transformation process is nothing more then reactive power?.... Then what if 
Emmett, in what he told you turns out to be after the transformation process total reactive power 
looking like a square wave, or more like a PWM wave at very low frequency and that reactive 
power can charge your storage battery. The next question is what if your cookbook math does 
not fit the transformation process that takes place, would you add numbers to make the equation 
balance? What if I told you that the engineers do not understand what a magnetic field is when it 
is used in the transformation process between radiant and reactive power. I do understand that 
you must use the math, and I'm not asking for any math here in your answers, simple terms on 
how you see all this, so those that are having a hard time following us can understand what we 
are talking about. It could be that we are all saying the same thing which just boil's down to 
charge in the end and how we get it. I also understand that you do electromagnetic engineering 


so you have seen many different things in your work. One more thing, if the process starts at the 
Radiant level and then proceeds to longitudinal and then moves to reactive and then to a square 
wave and from that point moves to the sing wave in the end would you agree with this?. That 
these are the transformations we must go through? I have a reason for asking these questions 
when I start to add something different to this equation, but I'm going to keep this on a simple 
level as much as I can. Also this is not any kind of contest in any way to see who knows what, 
but I want to get down to the basics of a full functioning radiant system that anybody can build 
with junk parts. I have found that most people do not understand the basics in electronics and 
want to keep it very simple. As I have stated before I will not use the terms Free Energy or Over 
Unity because I see none anywhere, even Tesla was going to use the generators to power his 
reactive power system tuned to certain frequency in a high Q pickup like you said in your post, 
no free energy here, just a nice transmission of power free for the taking, so Morgan said your 
not milking my cow for free. By the way, this system is already in use. 

John34 


nnn 


Radiant Motor --- John34 


From: John34 
Date: Tue, 5 Oct 2004 21:03:34 


To All, Roamer, Brett, Ken, Etc. 


To answer Roamer, that's right, that's all it takes to do this, its just the 
basic system. 


Brett, You have had this so many times, but your just trying to do this so fast. your answer, It is 
in the upward spike that contains the Radiant energy, would you like a test tube, or are you going 
to fly on one of those airplanes for a visit? Expanding this system, Take 100 ft of coax cable 
RGS9U and do the same hookup you will be surprised, watch the frequency it will be high. It 
will have uniform capacitance and low inductance, just like Tesla said. The problem in coil 
design, is the current through the coil, the more the magnetic field the more the heat. That means 
the bigger the coil is the more the waste the lower the frequency, so why do we need Iron in the 
system at all? This is the problem that Tesla faced at high frequency with iron, Pulsed Radiant 
Discharge was the answer and no iron. EV Gray had the same problem in his motor, his test 
stand was an iron-less coil to blow off the magnets under Pulse Radiant Discharge. The answer 
to the problem was a very sharp spike on the leading edge. This does not take rocket science to 
get the job done, and then a few little light bulbs for all to read by. 


Ken, If I could just find a power supply to bake people, what a great device. only kidding. But 
these devices have been known since the early 60's, but as time will tell its just to be used for 
mass sheep control in some sinister way, you'll see, hope you got your graphite shields up. 


Just a comment sent to me from another researcher, talking about the motor: "The electrons in 
the coil just get slapped and squeezed by the pulse. The pulse is so strong and the resistance high 


that a choking effect occurs. But the voltage is highly elevated in the coil from this effect. I 
think...the radiant energy must happen during coil brake down, between pulses. I cant see it on 
my meters. All I know, it is very, very powerful. I just don't understand why this is not being 
used. Surely other folks have built these designs. I use mine everyday." 

John34 


nnn 


Bedini pages updated again, an answer --- John34 


From: John34 
Date: Fri, 1 Oct 2004 21:03:40 


Ken, I want to try to answer you but I do not know where to start. I guess we must start at the 
basics of my work 35 years ago. As a new engineer out of school, I had the opportunity to work 
in the semiconductor field, while working in this field I had seen many strange things that 
semiconductors do, so a little background. I think what I'm trying to explain to everybody is that 
Ihave changed my attitude on what is termed "free energy" and "over unity". It's not that I do not 
agree that there is no free energy, because there is, windmill, solar panels, water power, it just 
takes money to get there. What I have found out is that the energy machines that produce this 
Radiant Reactive Power are strange indeed, let's take an example, the G-Field generator. Looking 
at this machine indicates as if more power is being consumed then is coming out of the machine. 
When the waveforms are looked at, the power being produced is "Reactive" and of no use as real 
power goes, but it does light lights and it speeds up under load, when built right. The next thing 
is that when the machine is hooked to a storage battery it charges the hell out of that battery and 
speeds up even faster so the input power goes way down. This is the same thing I have noticed 
with the Mono-Pole motor, I have studied these wave forms until I could not see straight and all 
the time my mind refusing to see the truth about what it was I was looking at. I noticed that it 
charged capacitors very good and charged batteries and the power was really there except my 
meters could not measure it. This led me into studies of the coil that I was winding for these 
machines. Even if I had the machine working I still was not convinced something was charging 
the batteries I could not measure, it was not until about 15 years later I knew that I had to do 
something to find out what it was, just at that time Peter Lindemann's book, The Free Energy 
Secrets of Cold Electricity, so I bought three books and called Peter or Peter call me I can't 
remember, but so what. Any way Peter and I joined forces to explore what it really was that these 
machine were doing. So after working with Peter and building every possible machine, these are 
My conclusions, There is no "Free energy", there is no "Over Unity" in any of these machines 
that can be measured with normal scopes and meters and we are just all assuming uncles Joe's 
theory to be right. When I put up the new pages I did not want to debate anybody about what I 
posted. I only wanted to try to explain what I found to be the proof of what everybody is calling 
Free Energy/ Over Unity, as it turns out to be "Radiant Reactive Power", so term it as you will, 
di/dt or whatever it is all the same in the end. If the machine can produce this Radiant spike 
before the switch turns on and the spike is reactive and if it tapped off at the right time and sent 
to the battery in the proper polarity, it will charge your battery. I'm not going to by into all these 
theories about unproven experiments unless the experiment is done in front of me, as I have 
posted enough experiments to show everyone what it is. 


One step further on this is that, I know some of the people did try to build my motor's and did not 
get the results expected, but I can say that enough people have been to my shop to see the proof 
of what I say I have built and have watched these motors and solid state devices charging 
batteries. So I'm saying that the power you seek is "Radiant Reactive Electricity", and it takes an 
input to get it in some amount, that is all there is in these machines and strange devices. The 
riddle has been solved in my book. 

John Bedini 
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An Answer to a question John 34 
From: John34 
Date: Fri, 10 Sep 2004 21:47:16 
Michael, If we start here in the paragraph below by Kron, we can see why this motor 
must recharge the battery. 


Kron, Gabriel. "...the missing concept of "open-paths" (the dual of "closed-paths") was 
discovered, in which currents could be made to flow in branches that lie between any set 
of two nodes. (Previously & #8212; following Maxwell --- engineers tied all of their 
open-paths to a single datum-point, the 'ground'); That discovery of open-paths 
established a second rectangular transformation matrix... which created ‘lamellar’ 


currents..."... "A network with the simultaneous presence of both closed and open paths 
was the answer to the author's years-long search." 


So what is it that Kron is talking about, What is very common to this in nature, and what 
took so long for Kron to find out. Here is how I see it, Kron is talking about branch 
currents. Nature has many branch currents but we do not talk about them in electrical 
terms. Example, a river can not flow if the little streams (branch currents) are not feeding 
it. A tree can not have a trunk if it had no branches. Nature has given us all the examples, 
but we must make use of the meaning as we see it before there can be any invention, and 
then it must follow all physical laws in that universe. For example what is the word " 
lamellar" mean, it means the stacking of plates , wires and so on, in a battery the number 
of plates give rise to many branch currents that make up one high current output in the 
end result. Flowing between the plates are "lamellar" currents provided by the chemical 
reaction, only at the speed which nature works best at, this does not mean that the battery 
needs massive currents to charge it, it's quit the opposite. What is it that the meters read 
when we measure something, simple wasted energy that has just been dissipated out of 
that system. You can only measure that and nothing more, so the only thing that you can 
measure is the primary circuit, because this is the closed loop in this system. Kron goes 
on to say that currents were made to flow in branch currents between nodes in the 
primary circuit, so what is wrong with the coil in this motor, what is missing, and how 
could it be changed to act like the river?, you already have the second node away from 
the primary circuit to the battery that will collect it. The meter can not measure the 
longitudinal wave from these currents to the second battery, for these currents are radiant 
in nature and can only be translated by the chemical reaction in that second battery, this 
process does not boil the battery so there is no water loss, for if you loose the water in 


that battery you will have no electricity at all. But you can use your volt meter to see the 
charge on that secondary battery. We never got anything but a volt meter after all these 
years did we. More later on this subject. 

John Bedini 


Keelynet 
The Bedini Patent 


From: William Alek 
Date: Sat, 4 Aug 2001 


I've been looking over Mr. Bedini's patent, WO 01/52390 Al 
<http://student.ccbc.cc.md.us/~norman/Bedinimotor.pdf 


No where in the patent am I seeing claims of over-unity? What I am seeing is the "possibility of 
over-unity" suggested there in (page 5, line 13), but 

NOT actual or real over-unity produced by his device! Now, Mr. Bedini does mention (page 12, 
line 4), "... the motor to produce an energy level of COP = 0.98, more or less, depending upon 
configuration, circuitry, switching elements and the number and size of stators, rotors and coils 
that comprise the motor." includes ONLY the electrical and electronic components, however, 
does NOT mention or include the efficiency, or inefficiency of charging the battery. Battery 
charge inefficiencies would most certainly lower his overall COP value! 


I would think that his systems (including motor, rotor, and batteries) would have an overall 
efficiency of around 85%, or COP = 0.85. This isn't too bad 

for modern systems, however, this is a long way from being a "self-runner", which of course is 
the ultimate goal. 


William S. Alek 

INTALEK, INC. 

3506-43rd. Place 

Highland, IN 46322-3129 USA HOME PAGE: <http://www.intalek.com 
FAX: 219.924.2793 

OFFICE PHONE: 219.924.2742 

EMAIL: <mailto:wsalek @intalek.com 


Keelynet 
Advanced Bedini Motor/Energizer 


From: Harlan Sanders 
Date: Fri, 3 Dec 2004 


Hello All, 


Just wanted to let everyone know my experience with an ADVANCED version of the Bedini 
Schoolgirl motor/energizer. John gave me a 

schematic a few weeks ago of a device that he said would put the issue of radiant energy battery 
charging to rest. 


Having built several other versions of his devices successfully, I was very excited to receive the 
schematic. I built the device EXACTLY as John said 
with ABSOLUTELY NO CHANGES!!!! 


The first spin the device spun up to around 800 rpm's on a 22" bicycle wheel; and that's fairly 
fast. The device achieved resonance and the current drain dropped by about 20%, maintaining 
the rotation speed, and even got a bit faster. 


The input battery was a 12v, 1.2aH battery, and as John suggested, I put 4 on the output side. 
Within a few minutes, the batteries began to rise in voltage. There has been some big debate for 
awhile about this "radiant charge" producing only a surface charge on the batteries. Well my 
friends, this is NO SURFACE CHARGE. 


The charge was held for 30 minutes at rest, and when I tested the batteries with the 
Computerized Battery Analyzer by West Mountain Radio, the batteries produced a steady drain 
for an extended period, after being previously dead, with readings as low as 8 volts per gel cell. 
They were NOT charged prior to the test with a conventional charger!!! They were completely 
dead. 


In a conversation with John, we were discussing the issue of larger batteries. I told John that I 
had 2 garden tractor batteries that were completely sulfated and would NOT take a charge at all 
with a conventional charger. 


Tested with the CBA, the batteries produced 1 amp for less than | second. I tried charging the 
batteries 4 different times with a regular automotive battery charger, first on the 6 amp rate for 6 
hours, and then overnight on the 2 amp rate. I tried this 4 separate times with no luck. The 
voltage of the batteries would rise to 14 volts but the current was not even | amp when loaded, 
and then the voltage would drop to 8 or 9 volts under load immediately. 


Then John advised that I attach 2 diodes to the output of the newest advanced device that I had 
built. That would give me 2 isolated branches to charge with. So, I did exactly that. He said to 
put a steady power supply on the input so as to produce steady input for an extended time, and 
simply walk away from the machine and the batteries. 


The following evening, I stopped the Advanced Energizer Circuit. I removed the recovery 
batteries. Now, listen closely! The 2 garden batteries that were completely useless and would 
have otherwise been thrown away are now producing as much as 7 amps of current for several 
minutes at a time before being discharged to 11.4 volts. 


Now, one secret to the Bedini process is the cycling of the batteries in the device. Each cycle, the 
batteries become less and less sulfated. | am compiling tests of each battery that I use in the 
device for increases in usefulness. Having proven the smaller devices last year, I am now 
proving the usefulness of the larger and more advanced Bedini circuitry. 


It seems that John has been right all along, and nobody has been listening or following his 
directions. I have seen engineers argue the Ohms law, and all of that other taught discipline in 
electrical theory. When these people forget the conventional way of thinking and just do the 
experiments and quit listening to incompetent people who fail, then there will be more advanced 
devices that will provide useful power to, otherwise helpless people. You will NOT measure a | 
amp drain in the circuits with a 4 amp output!!! I REPEAT, the circuits do NOT indicate with 
conventional meters any gain!!! But the batteries become fully charged!!! When all of you forget 
meters to show this energy, you will see in the load tests that the energy has charged the 
batteries. It is provided as extra watts in the load tests. That's where you will see it. Perhaps some 
of you have been looking at this energy all along, but did not know what to look for. Or perhaps, 
some have been just following the words of a few unsuccessful people who could not walk and 
chew bubblegum at the same time. If I can do it, ANYONE CAN!!! 


Ihave PROVEN 100%; and I have the analyzer load tests, that these batteries were useless. And 
now they are resurrected to a useful level. And that increases with each charge and discharge in 
the unit. Now, if the battery will supply one amp of current for a period of time, perhaps into the 
hours, then these batteries have been saved, at least enough to charge more batteries with the 
machine. The way I see it, $50 worth of wire and transistors, scrap PVC for a frame, and some 
Radio Shack magnets and a scrap bicycle wheel , has begun recovering $50 worth of batteries 
within 24 hrs. 


I have posted some pics of the new, advanced device on www.nuscam.org . I have blocked out 
some areas of Bedini's proprietary circuitry, until such time that he wishes to release it, then I 
will replace with the untouched photos. But that is his decision, not mine. The general 
description of the circuits are in his patents. The schematic that was provided to Sterling Allen 
and others is a start. Learn the technology, and how it works, then perhaps the more advanced 
circuits will be available in the future. 


Best regards, 
Harlan Sanders 


Keelynet 
Another Bedini Device that ''Works" 
From: DMBoss1021 


Date: Wed, 31 May 2000 08:13:39 
Hi folks: 


This is a prelim report that another Bedini deive has been replicated by two of us, and not only 
works, but after we built it to his specs, and gained a 

basic understanding of why/how it may work, could then predict changes to the design which 
improved it's functioning. 


It is, in my opinion, imperative to follow his construction details closely, for first replication. 
This is necessary, as I believe he has an intuitive, 

or objective grasp of some advanced concepts, or properties of the interaction of magnetic fields, 
and oscillating ones, and how they interact 

with reality, and or - space-time; the ZPE; or the aether depending on what you call it. 


And yes, at times his details are difficult to comprehend. But it is not his task to give a basic 
course in electronics, or static/dynamic magnetics. 

Also some concepts of correct functioning of certain devices may run counter to what we have 
been led to believe by conventional theory - so even if 

something he specifies doesn't make sense - try it first, then after it works, figure out why. 


That said, the device / effect we have replicated is found here: 
http://www.amasci.com/freenrg/bedini.txt 


I built it exactly as shown, as i have these size magnets (RS does not sell these large ones 
anymore, but they are available elsewhere) 


I had a suspicion, from the comments about this pencil thin "scalar beam" or effect, that this may 
be the same or similar to what is described on my site 
as the "Primary Energy”. 


Once built, and the motor turned on, there is indeed a "beam" of energy emitted from the sides 
where the magnet faces oppose each other (bucking). 

This beam was exactly the same as the Primary Energy (PE) beams that can be made with a 
container of inert gas, and a magnetic field. 


In the case of just the running device, in open air, emitting a beam, I surmised that this field 
arrangement and modulation was exciting the argon 

atoms in the air (Ar is 1% of air) - so to see if this is the case, I placed a tube of another inert 
gas, at this location (the place where the "beam" 

comes out of the magnet interface) - and a VERY powerful PE beam was created --- much more 
powerful than if the tube is simply placed against the magnets, without the modulation. 


And in addition, with the addition of a 25 ohm, wire wound rheostat in the circuit, to vary the 
motor's speed, (and hence the FREQ of the pulse signal, 

thru the coil), the PE beam strength, varies as the FREQ is varied, and there are several resonant 
"nodes" where a small FREQ range, makes a much large beam effect, as this FREQ range is 
passed, while changing the speed. There are several of these resonant points. 


This has been replicated many times, by myself, now, and by another, using a different magnet 
size/shape, with similar results. 


Both of us independently have found that our current crude, "measurement" of an anomalous 
quality which seems to be related to this energy (and not 

thermal, or EM sources) is affected in the same way, by these "scalar" beams, augmented with a 
xenon flashtube. (not flashed) (this objective measurement, is separate from the subtle sensing of 
"feeling" of the PE, and will be detailed later, as we get a better handle on it) 


I am working on a write up for a post to my web site - in next few days, with all the details. 


The magnetic field analysis, using QuickField, shows that this arrangement of permanent 
magnets, with the modulator coil is making the same field shape, and relative flux density 
gradients, as that of the "Magnetic Beam Amplifier" shown on my site, and detailed in US patent 
# 5,929,732. 


In this case, it is a "dual beamer" as opposed to the "quad beamer" shown on the patent, and the 
"hex beamer" shown on my site. The two bucking or 

opposing magnets, are like the radial "focusing" plane, described in the patent, and the 
modulating coil forms the field of the axial magnet - and 

this axial field is pulsed, or alternated (if any back EMF's from the motor, cause complex AC 
harmonics in the modulation). 


In the "beamer" field configuration - there is found a "null" zone where the bucking fields 
intersect, or "collide" as Bedini describes it. And with the 

modulation, this null zone then is caused to move front and back, along the same axis as the coil. 
And the overall beamer field shape is also caused to 

move back and forth, and if AC is present, will flip or mirror on each oscillation. (our theory is 
this a severe "aether stretch", and forms a 

resonant cavity for the PE) 


Now with reference to the "Hyper Light Speed Antenna” patent: 
http://www.escribe.com/science/keelynet/m8 147.html 


There is also similar reports of bio effects, which are reported from this device's "beam" or field, 
and by the PE. 


And notice that this device also used a set of bucking magnetic fields, with a modulation 
injected. And this patent's author describes the interface 
between the bucking magnetic fields as like a "window" to a higher dimension. 


One more note on the bedini "scalar field, or beam" device: --- I noticed in the field analysis that 
the field strengths of the coil, and magnets were 

greatly mismatched - and surmised that if this "beamer field shape" was responsible for the 
effect, in some measure, that increasing the current to 

the coil should then make it perform better. (better matching of magnetic field strengths) 


So I did a test with applying a mechanical load to the motor shaft (and measured the current) - 
the current could be increased 5 fold this way, and 

the resulting beam was greatly increased in intensity, and followed the current level in a 
proportional manner. 


Also, I noticed that while applying this load to the motor, by hand, that a PE emanation was 
present at the motor housing, and shaft! So I believe there 

is some kind of subtle "current" at work here, and some feedback, and resonance within the 
electrical conductors may occur, (the PE can be 

"carried" on a good conductor, as shown in other experiments). So this crude modulation 
method, may in fact be a critical factor to achieving this! 


An armature type permanent magnet motor, has pemanent magnets as the stators, and a rotating 
armature, of coils - that are sequntially energized by the action of the brushes on the armature. 
This creates a sparking effect at the brush/armature connection (and in this case, a spark, was 
observed, 

indicating a plasma present) - and air is also present. So (possibly) another PE emanation is 
being created in the motor as well as it functioning 

as the pulse generator! 


And this may be indicative as to why some older methods to make certain effects work, while 
newer, "modern" methods do not. (when you use the sparks gaps, and electro - magnetic - 
mechanical systems - the effect is not necessarily the same as a "solid state" method! 


I believe Bearden commented on this - that many times a jury rigged device has stumbled upon a 
method, material, impurity, or configuration, which is 

the key to an effect, but more modern, clean, or pure methods may not have the right elements to 
accomplish this. 


A note of caution - any who are following the PE, and experimenting with it --- this beam 
method is VERY powerful, and may pose some dangers to body exposure. This is evidenced by 
my feeling the strong tingling, in the sense hand, turning into a strong numbness in the hand and 
arm, which then lasted for over an hour after each exposure! This numbness felt like the effect 
of using a "hammer drill" to drill many successive holes in concrete - the 

strong mechanical vibrations making the arms/hands feel numb for a time after this work. 


As stated, Iam working on the drawings, a field analyses, and writing up this info, and will 
inform when this is done. 


The Primary Energy site: http://nometown.aol.com/dmboss 102 1/NEWPH/Index.html 
Sincerely, 


DMBoss102 


YOU WANT O.U. - HERE IT IS!!! 
From: Jerry Decker - KN 
Date: Sat, 27 Nov 2004 17:53:31 


Hola Folks! 


Not exactly sure what happened, but Emmett sent the following which did not make it to the list 
or archive, so I'm reposting. 

I think the problem was the photos he mentions since this list doesn't accept attachments as per 
the guidelines page at; 


http://www.keelynet.com/discuss.htm 


So Emmett, if you'll send me the photos, I'll put them up on a webpage with your comments and 
a link to your email for private correspondence; 


Good Afternoon All, 
TO START: I believe O.U. does indeed exist. 


There are some different ways to do this, some simple, and a little energy - some abit, how shall I 
say more complex, but unbelievable amounts of energy, I know, been there and have done it. 


HERE IS A SIMPLE WAY TO ACHIEVE THIS!!! 


BUT FIRST; As I always give credit where credit is due, First and formost to John Bedini for his 
motor/energizers, Tom Bearden for the math and help in seeing what isn't always obvious, on his 
website, to my friend, Stan Mayer, for thoughts, encouragement and how to do things with what 
few electronic parts are available in my area, i.e. radio shack, and to all the greats before me, 
Maxwell, Faraday, Stubblefield and especially Tesla 


NOW ON TO BUSINESS: I will provide a brief description and as you all can see there are 
photos, and if any are in my area or want to come to my shop, I will be glad to let you see, 
tinkker and phootograph to your hearts desire, on this project anyway. 


1). We will start with Johns school girl energizer(simplified) first. There are many of you out 
there that I know of that have achieved minor 

o.u. in the .01-.1-.2 volt range for periods of time, there are those of you who have achieved a 1 - 
1 unity, 1.e., trading the same voltage back and forth between batteries over time and the voltage 
does not go up or down altho in practical situations(not this) it would normally go down over 
time due to resistance in the wires, resistance in the bearings, air resistance of the rotor rotating, 
and general quality of workmanship, 


there are those of you who are close to 1-1 unity but are only losing .1-.3 volts over a 24 hr. 
period, that is good too, but not good enough but not to worry. 


I have included in the pictures, photol, of my sg energizer, "the black widow" so you can see all 
the wires and circuitry etc. nothing hidden, nothing magical. 


Photo #2). rear view with a small coil with a screw thru the center attached to a copper/PVC pipe 
stand, the leads are attached to a home-made 4-diode, simple full wave bridge rectifier, 
(4)in4003 diodes, or a stand alone manufactured one will work also with a cap. connected across 
to smooth out the spikes. 


I originally used a reed switch but they have a tendancy to burn shut and last only so long, so I 
asked my buddy, Stan Mayer, what I could substitute, thanks Stan. 


Yes I know the pictures are dark, using an old polaroid instamatic, flash burnt out, but wanted 
pictures, NOW, you will notice that the leads from the fullwbrid.rec. are connected to a DVM 
and it reads 6.13 volts. 


Now this little coil is made from a screw about an inch long and 3/16" in dia. wrapped with radio 
shack 28g wire about 200' worth. This is far in excess of those who are losing .1-.13 volts every 
24 hrs or so O.U. IN MY BOOK...BUT IT GETS BETTER. 


Photo # 3). is just a side view. 


Photo #4). now some of you have found that you don't need your wheel to rotate at all, that by 
just stacking your magnets on top and a few adjustments it becomes a resonate circuit and some 
of you are finding that it is still charging your batteries, both input and output at the same time, 
this is more than possible. Stan explained how the electronics do indeed do this thru a little 
window in time(pun intended). 


Picture #4 is mine doing just that BUT IT GETS EVEN BETTER!!! 


NOT ONLY DO YOU NOT NEED A ROTOR ROTATING, YOU DON'T NEED MAGNETS 
TO MAKE IT RESONATE, JUST ANOTHER COIL, 


photo #5, show my coil sitting on top, it is smaller than the main coil, so needed to get it closer, 
altho sidfe by side it will still provide a voltage, just not as big, now!! 


1, if you make your coils larger, the same size and attach the circuit I described above, you not 
only achieve O.U. in charging the two batteries, but you can run extra voltage even above, the 
DVM reads 2.579 volts in case u can't see it. 


SO NOW YOU NOT ONLY HAVE 0O.U., INONE SYSTEM BUT A SECOND SYSTEM 
AND THERE IS NO MOVEMENT, POSSIBLY A SIMPLIFIED MEG WITH SIMPLIFIED 
STUFF, BUT I CAN'T NOT SAY FOR SURE, EITHER WAY IT IS A NON-MOVING 
GENERATOR THAT YOU ALL CAN BUILD EASILY IN A COUPLE OF HOURS!!! 


I ask only one or two things, PLEASE, tell and send this to all your family, friends, other energy 
sights, Rense .com , papers, radio, tv, or whatever as the momentum needs to raise sharply, like 


the spike on a scope of radiant energy as some have seen, or this will die a very quick death and 
my other peripheral devices along these lines are not worth putting out and I shall go into quiet 
retirement. 


ALSO.. any who want to come to my office and shop to see, tinker, experiment, and photograph 
etc. are more than welcome, I have NOTHING TO HIDE. my address is 


Westwood/'Westside Apts. Office, 
1015 Oakcrest St., .lowa City, lowa 
8-6 or so Mon..,-Fri. and about 9:30 1:00 or so on Sat. 


Best Regards, 
Emmett L. Butler 


www.wondermagnet.com // www.otherpower.com ~ Forum 
Initiated by finsawyer 
Mar 23rd, 2004 


Measuring Output of Bedini Motors 


When scanning this site I noticed some postings concerning Bedini motors but had no idea what 
they were like. When I finally found what they were I wasn't surprised by the basic idea, but I 
was by the claim that these things put out more power than is put in and by the controversy. It 
turns out that there may be a fairly easy way to determine the output power. This has to do with 
the energy storing properties of capacitors. The Bedini motor has an output capacitor that is 
charged and then discharged into a battery pack. 


For a capacitor of value C farads the energy E stored in it as a function of its voltage V is E= 
1/2xCxV‘2. For instance, a capacitor of 1000 Microfarads with a voltage of 100 volts contains 5 
joules of energy. The voltage across a capacitor then gives an unambiguous measure of its 
energy. 


A Bedini motor when tuned turns at a constant rpm. This means that the pulses generated will be 
uniformly spaced in time. An oscilloscope can be used to monitor the voltage across the output 
capacitor. The drop in voltage when the capacitor is discharged then gives energy outputted: E = 
1/2xCx(Vmax‘2-Vmin‘2). Multiplying this by the number of pulses per second (determined 
from the oscilloscope sweep) gives the total output in joules/second (watts). This method can be 
used for any capacitor pulse charging system. 


Input power can be measured by putting a small resistor in series with the battery and measuring 
its waveform using the oscilloscope. 


You're overlooking two other system components, the source and receiving batteries. 


There is a specific relationship between the source battery and the motor, and also between the 
motor and the receiving battery. 


The only real way to determine what's going on is to measure the REAL POWER that you can 
draw from the receiving battery VS the charge state of the primary. Then continue charging and 
repeat, over and over. This is just like what was done by the TUV testing labs on Bedini's 
prototype. 


That's the only set of measurements that really count, in the end. 


Measuring the other items you've mentioned will mostly serve to confuse due to certain 
anomolous behavior in the source/motor/receiver process. 


But, as always, feel free to slap on the meters. 


The power going into the receiving battery has to go through the output capacitor. Determine that 
power and you've put a limit on the power into the receiving battery. There is no other route for 
energy to get into the receiving battery. Otherwise get rid of the capacitor and the wires to the 
battery. Let the energy flow through the ether or hyperspace or whatever. The device exists in 
our space and can be tested in our space. 

GeoM 


Most electrically "educated" people have a very rigid set of preconceived notions when it comes 
to understanding various circuit behaviors. I can charge any kind of battery that I want, with a 
simple capacitor discharge system, mechanical or electronic. Still, I have met with much 
resistance from many "learned" people along the way, most of them INSISTING that IT WON'T 
WORK, in one way or another. It really doesn't matter since I'm just sharing my observations 
from my hobby experiments. 


As for measuring the motor, I'm only telling you what I see happening, like it or not. 


The relationship between the motor, the capacitor and the batteries is not as simple as you might, 
at first, assume. 


Casting aspersions about dabbling with "hyperspace" won't answer your measurement questions. 
Slapping meters and resistors all over the thing might offer some insight into HOW it works and 


whether or not it's tuned properly. But, the BEST and MOST EFFECTIVE way to measure the 
input vs. output is to run the motor and do your final empirical testing by measuring real wattage 


available from the receiving battery vs charge dissipation in the primary battery. That's all I'm 
saying. 


By all means, measure everything. After all, there's no reason not to. 


While you're at it, make sure you also do some mechanical loading tests in parallel with the 
power in/out tests. Even more interesting stuff crops up. 


How much power ends up in the battery? 


Just hook up a simple load (perhaps a 20 watt lamp), a precision resistor, measure the voltage 
drop, and time the whole thing until the battery is discharged. 


Replace the battery on the motor, recharge, and repeat. 
More on anomolous behaviour: http://www.amasci.com/tesla/tesceive.html 


It's mighty fun to play with - at any rate at the very least I now have a pretty efficient DC motor 
on my desk.... 


Having fun, 


Ted. 


That link is interesting. The concept of an EM absorption field in relation to the Bedini motor is 
even more interesting when you consider what's on this link... 


http://www.stormwise.com/striking.htm 


This is steady EM power transmission via nature's own processes. Seems like it's just beggin’ to 
be "received". 


Hi Charged, 


Kinda what I was thinking. I made that comment the other day about holding a small neo magnet 
near the motor when it's running. It almost vibrates right out of your hand - up to a foot away. 
That's one illustration that there's a field built around it when it's running. It will be interesting to 
carry on with testing... 


Ted. 


I took a look at the site. No violation of conservation of energy or charge or mass there. Also the 
author uses normal devices and their characteristics. Measurements are implied. 


In my original posting I said nothing about the magneto-mechanical aspects. The "motor" may 
act as a "tuned" "circuit" for all I know. My concern was with the capacitor and the power 
output. Since form follows function, the role of the capacitor appears to be temporary storage of 
energy. There is no indication that it is involved in the energy conversion process. That is done 
by the magnetic components. Hence the method I outlined should allow relatively 
straightforward determination of the output power. I noticed that at least one person building 
these things has an oscilloscope. It would be interesting to see what he finds. 


Beyond this, if these Bedini Devices really are capturing energy, it behooves us to find out what 
the source is. If millions of these are built, it wouldn't be nice to find out that the earth's magnetic 
field is collapsing or its spin rate is slowing down or its orbit is decaying. There are a lot of 
potential sources of energy out there. We don't want to mess up any critical balances. If it comes 
from the solar wind or the expansion of the universe then maybe "Who cares". If it comes from 
the 60 cycle power distribution system then Tesla's dream of broadcast power is realized and we 
get a whole new set of rules, but also possibilities. 


Just because something is anomalous doesn't mean it can't be studied or measured. The people 
who discovered that they could cause a spark in a coil at a distance certainly had an anomalous 
situation. Look where it led. I reject the notion that something mysterious is happening between 
the output capacitor and the batteries. 

GeoM 


It's interesting stuff.... 


and lots of it's a bit over my head. 

But to me, it seems very simple. If any of these systems (Bedini Motors etc) are actually 
"capturing" some mysterious outside form of energy... then why is it that we have yet to see a 
motor that "runs" by itself? I realize there are LOTS of folks who make the claim that this has 
been done.... I remain highly skeptical till I see it with my own eyes though. 


On a different note... 

Often when I see claims of overunity type motors and that "sort of thing" I jump to the pre- 
judgment that whoever is making the claims is either a con artist, or... doesn't know what they're 
talking about. I looked a bit into Bedini's webpages and career... and being a "vintage hi-fi" 
enthusiast, I was quite impressed by the really nice audio amplifiers he designed and 
manufactured. It appears they are possibly still manufacturing hi-end "vintage style" tube 
amplifiers! 


According to Bearden, the electrical energy that's powering everything around you is 
ALREADY a 1:1 release of "vacuum energy" (zpe, radiant, etc...). 


In other words, we're burning up fossil fuels to FORCE the capture of this energy in heating 
elements, lamps, batteries, etc... 

This is what he means about allowing the captured energy (working power) to also destroy the 
dipole (generator charge separation). This then requires more physical input to drive the 
generator to produce more charge separation to keep the ZPE release going to power your load. 


So if drawing ZPE is going to slow down the planet or something, it's already happening every 
time you make french toast. I'm more interested in finding ways not to have to choke on noxious 
fumes from expensive fuels. 


Anyway, the Earth's magnetic field is almost zero at this point in time, so what would it matter? 


;) 


Bearden's idea sounds a little like the negative energy accelerating the expansion of the universe 
that astronomers have come up with. I prefer to stick with Beaty's ideas which show no 
contradiction with established knowledge. 


It struck me that the Bedini Device has a basic similarity with an atom. The electrons in an atom 
are moving in circles around the atom. The magnetic poles are also moving in circles. In both 
cases time varying electromagnetic fields will exist around the structures. These fields could 
interact with existing electromagnetic waves in the surrounding medium out to sizable distances. 
So the Bedini device could conceivably act as a collector of energy. But it's not then doing 
anything really mysterious. This leads to the further consideration: The most likely source of 
collected energy would be the 60 cycle energy that pervades our environment. This leads to some 
ideas for experimentation. 


At 60 hz a wavelength is 3100 miles. For a Bedini device to be scaled at the same size as an atom 
it would have to have a wheel diameter of about 3000 feet. Okay, not too practical. One could 
instead build a power system running at 60,000 hz with a three foot wheel. This could be done on 
a small scale. 


Another question involves interactions between Bedini devices. If each unit has a magnetic 
footprint out to large distances will two close units interact, and how. How close is close? 


Also, a Bedini device may have a best frequency (greatest output power). At what frequency 
does this occur? Adjust the rpms while monitoring the power output by the method that I 
suggested. 


Finally, by this analysis it should be possible to have the device function without a battery on the 
input by looping the output back in some manner. 


If Bedini wants to sell a large number of these devices all he has to do is start a rumor that they 
rob power from the power companies. They'd sell like hotcakes. 
GeoM 


Things are only mysterious until they are properly investigated. I suppose that curiousity is why I 
built one of these things. 


From what I've seen so far there are two things going on here - one is the EMF energy collection 
thing, and the other is the charging of the second battery. There may be something there in pulse 
charging vs. regular ‘brute force’ as Tom W called it. There's posts in lots of locations on the 
board about that subject. 


About the frequency of operation - you're right it does bear investigation. The main current 
consumer is the driving circuit. If a load is attached to the spinning wheel, the current 
consumption actually goes down substantially. My unit spins at about 2,900 rpm unloaded, and 
uses about 280 MA off the powering battery. I have tried a 5" diameter x 2" high squirrel cage 
blower wheel mounted directly to the Bedini rotor. That fan slows the motor down to about 
1,000 RPM and the current draw for the driving circuit drops to around 90 MA. 


I have the secondary stage of this unit set up with a 555 timer and rheostat pulsing circuit so the 
cap can be pulsed into the battery at lower voltage and faster pulses, or higher voltage (per pulse) 
and lower frequencies. There is a sort of sweet spot where you can adjust the pulse frequency 
and actually watch the voltage measured across the battery under charge rise. 


So far I can tell you that the voltage measured across the battery under charge rises to about 15 
volts after the motor has been running for 10 minutes or so. It doesn't seem to make much 
difference whether the fan is attached to the motor or not. 

More investigation and trials are needed. I'd really encourage anybody who's the least bit 
interested to build one of these things and start observing and testing. It only took me about 4 
hours to build mine, mostly out of parts in the electronic junk drawer. 


Lots of fun in any case... 


Ted. 


BATTERY TEST FOR THE BEDINI MOTOR GENERATOR 
(Unidentified internet source) 


DATE : OCTOBER 13, 2000 
BATTERY TEST SEQUENCE: 


One lead acid gel-cell (12 volts, 450 milliamps) is being utilized as the primary source fully 
charged at 12.5 volts 


Three (3) lead acid gel-cell batteries (12 volt, 450 milliamps) strapped in parallel are being used 
as the charge destination. The batteries are discharged to 10 volts for the test purposes. 


Test #1 starts at 10:45 AM utilizing primary battery fully charged at 12.5 volts charging three (3) 
destination batteries paralleled. The destination batteries reach a charge capacity of 14 volts at 
11:20 AM. 


The destination batteries are then discharged to 10 volts under working load to prepare for Test 
#2. 


Test #2 starts at 11:25 AM utilizing primary battery measured at 11.5 volts. Charging three (3) 
destination batteries paralleled. The destination batteries reach a charge capacity of 14 volts at 
12:50 PM. 


The destination batteries are then discharged to 10 volts under working load to prepare for Test 
#3. 


Test #3 starts at 1:00 PM utilizing primary battery measured at 10.5 volts. Charging three (3) 
destination batteries paralleled. The destination batteries reach a charge capacity of 14 volts at 
1:40 PM. 


The destination batteries are then discharged to 10 volts under working load to prepare for Test 
#4. 


Test #4 starts at 2:05 PM utilizing primary battery measured at 9.5 volts. Charging three (3) 
destination batteries paralleled. The destination batteries reach a charge capacity of 13 volts at 
2:40 PM. The primary battery is now discharged to 9 volts under working load and unable to 
further run the 


Bedini motor generator. 
TOTAL BATTERIES CHARGED: 


12 lead acid gel-cell batteries (12 volts, 450 milliamps each). This ratio is a 12 to 1 charging 
factor. The motor operation (work) being performed as this was done is not included as an 
additional factor in this test. 


BATTERY TEST FOR THE BEDINI MOTOR GENERATOR 
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"School Girl" Science Fair Bedini Motor Replication 


Bedini's original model, September 2004 


"The School Girl Radiant Energy Circuit and Motor is the most basic rendition of a patented 
circuit developed by John Bedini and researched by Dr. Peter A. Lindemann, based on the 
technology of Nikola Tesla, with follow-up work by Edwin Gray, Moray, and others. Bedini has 
done away with the need for a discharge gap. This "School Girl (Simplified)" design is the most 


basic presentation of the Bedini system. The circuit is run by an input battery, and charges an 
ouput battery, while turning a wheel, lined with magnets, that service to create a flux in the coils. 
There are some unusual characteristics observed in the process. 


"Operation ~ The motor has to be started by an external push, after which it turns on its own 
from the firing of the coil electromagnet. It gradually increases in speeds until it reaches an 
optimum at around 300 rpm. Applying load to the wheel results in lower amperage going from 
the input battery because it is dependant on the rate of firing only. 


"Features ~ Simple design. Inexpensive. Charger device whose oetput is friedly to batteries. 
Doesn't heat them, but actually refurbishes them. Charging takes less energy input by far than 
what is normally required, implicating Radiant (or whatever name is most suitable) energy 
infusion in the process. " 


Assembly Notes ~ 


The Frame Stand needs to be non-magnetic, and mechanically stable front-to-back and left-to- 
right. The gap between the coil spool and wheel with magnets affixed (super-glue and tape) 
should be 1/8 inch. The gap should be variable for experimental purposes. 


Determine the "North" end of the magnets with a compass, and label it. The "north" end of a 
compass needle will be attracted to the "south" pole of the magnet. All the magnets are mounted 
with the North pole facing out, toward the coil. 


Equal-distance spacing of the magnets on the wheel's perimeter is not critical with one coil. 
There is a limiting minimum distance, but not a maximum. Spacing need not be uniform. If you 
plan to add more coils --- with a separate circuit for each coil --- spacing must be symmetrical for 
proper firing. Do not space the magnets closer apart than 1.5 to 2 widths. 


Coils are loosley wound with approximately 450 turns. The two wires on the coil are wound 
together. The number of turns is not critical, but an accurate count is necessary for proper 
scientific recording. 


Miscellaneous Tips & Precautions ~ 


Spacing of the magnets on the wheel's perimeter is not critical with one coil. There is a imiting 
minimum distance, but not a maximum. Spacing need not be uniform. 


Do not draw power from the battery while it is being charged. Charge one bank of batteries, and 
discharge another bank, switching between them. 


This design can shock, though not dangerously. 
If the neon bulb is not in place, The transistor will burn out if the neon bulb is not installed, and 


if the device is run without a receiver-load (battery) for the radiant energy. The neon bulb serves 
as a "shock absorber" for excess output energy. 


Circuit Diagram (Drawn by Bedini) >> 


Be Base R,* feta 
ce CotlfeTaR D, = INYO 
E+ EMITTER by  (IN4007 ' B, = Row Batter 
; B, * CHARGE Battery 
B = Base 
C = Collector 
E=Enmitter 


R1 = 680 Ohms resistor 
D1 = 1N4001 Diode 
D2 = 1N4007 Diode 

B1 = Run Battery 

B2 = Charge Battery 


Analogous Circuit >> 


Numbered Analogous Circuit >>| 
Key ~ 


1 --- Solder junction (insulated base [same for 2,3,4]) joining (a) wire coming from (+) battery 
"in" and (b) #20 magnetic wire to coil and then to collector 

2 --- Solder junction joining (a) wire coming from (-) battery "in" and (b) emitter and (c) Diode 
1N4001 and (e) #23 magnetic wire going to coil then resistor then base. 

3 --- Resistor 680 Ohms, between (a) Base/Diode1N4001 and (b) #23 magnet wire going to coil 
then collector. 

4 --- Solder junction joining (a) diode {19} (1N4007) and (b) wire to battery receiving charge. 
5 --- Insulated wire coming from (+) battery "in" 

6 --- #20 magnetic wire from (+) battery "in" to coil and then to collector 

7 --- Insulated wire coming from (-) battery "in" 

8 --- #23 magnet wire coming from emitter to coil to resistor. 


9 --- Wire connecting 1N4001 diode to junction {2} 

10 --- Transistor emitter, connected to junction {2} 

12 --- Wire connecting 1N4001 diode to (a) base and (b) resistor {3}. 

13 --- Transistor base: connected to resistor and diode 1N4001 

14 --- Resistor connected to #23 magnet wire going to coil then to emitter. 

15 --- from resistor to #23 magnet wire to coil to emitter 

16 --- #20 magnet wire (per Bedini SG specs) from transistor's "collector" lead 

17 --- connection of transistor's "collector" lead to wire to Diode 19 and to #20 magnet wire 16 to 
coil to input battery's positive lead 

18 --- wire from transistor's "collector" lead to Diode 19 

19 --- 1N4007 Diode 1000V 

20 --- Insulated wire to positive terminal of battery receiving charge 

21 --- Transistor (Different one in this photo than is called in these plans) 

22 --- Aluminum plate heat sink 

23 --- Neon bulb, between collector and emitter. (not shown in picture, nor schematic, but that is 
where it goes, and that is where it is situated on the school girl simplified demonstrated in 
Bedini's shop). 


= 


let 


Transistor 2N3055 >> 2 


Links 
Pure Energy Systems Network ~ http://pureenergysystems.com 
John Bedini ~ Bedini Technologies Inc.; 6200 E. Commerce Loop, Post Falls, Idaho, 83854, 
U.S.A 


www.theverylastpageoftheinternet.com 
Yahoo Discussion Group ~ http://groups.yahoo.com/group/Bedini_SG/ 


YouTube Videos 
Bedini Motor Videos @ YouTube 


http://www.youtube.com/results?search_query=Bedini&suggested_categories=28 % 2C26% 
2C27&page=7 


http://www.youtube.com/watch?v=nA2KtZ45nXA 


http://www.youtube.com/watch?v=ZU10X Jn67ao 


http://www.youtube.com/watch?v=M_f4cXKjybI 
http://www.youtube.com/watch?v=uHh5AqQ4_xw 
http://www.youtube.com/watch? v=6mKOLOJGUxw 
http://www.youtube.com/watch?v=yi77emUpMdX8 
http://www.youtube.com/watch?v=g9A Rja0DiT0O 
http://www.youtube.com/watch? v=hnHDRjO7BGE 
http://www.youtube.com/watch?v=wSGnZPZpR_I 
http://www.youtube.com/watch?v=zJySgeSpJpQ 


http://www.youtube.com/view_play_list?p=45FBDDA B0F0642B7 &playnext=1 &playnext_f 
rom=PL&v=mOGjLDU21X8 


http://www.youtube.com/view_play_list?p=45FBDDA B0OF0642B7 &playnext=1 &playnext_f 
rom=PL&v=2hUSGB0dbK8 


http://www.youtube.com/view_play_list?p=45FBDDA BO0F0642B7 & playnext=1 &playnext_f 
rom=PL&v=yi7cemUpMdX8 


http://www.youtube.com/watch?v=nlO8UDsc-Fc 
http://www.youtube.com/watch?v=80apvf7wVtw 
http://www.youtube.com/watch?v=eDS9qk-Nw4M 


http://www.youtube.com/view_play_list?p=BFDE1E217BCB7D90&playnext=1 &playnext_ 
from=PL&v=g9A Rja0DiTO 


http://www.youtube.com/view_play_list?p=BFDE1E217BCB7D90&playnext=1 &playnext_ 
from=PL&v=N2ZKDytQKnM 


http://www.youtube.com/view_play_list?p=BFDE1E217BCB7D90&playnext=1 &playnext_ 
from=PL&v=zJySgeSpJpQ 


http://www.youtube.com/watch?v=C Va2s93SouU 
http://www.youtube.com/watch?v=1loXRhyulQ9c 


http://www.youtube.com/watch?v=B-Mi90gEdSE 


http://www.youtube.com/watch?v=J JillOTsmrM 
http://www.youtube.com/watch?v=Qn2aZchRReo 

http://www. youtube.com/watch?v=jG4nU1cimZ4&feature=fvsr 
http://www.youtube.com/watch?v=jU5qZqImOVM &feature=fvsr 
http://www.youtube.com/watch?v=KfdcwjqKebQ &feature=fvsr 
http://www. youtube.com/watch? v=ayHOXmRDGuo&feature=fvsr 
http://www.youtube.com/watch?v=6CUz00u VuhE &feature=fvsr 
http://www.youtube.com/watch? v=mOGjLDU21X8 
http://www.youtube.com/watch?v=vy9nIg6kBWQ 

http://www. youtube.com/watch?v=GPet3K6Ujb4 
http://www.youtube.com/watch?v=67QJOn39FqU 

http://www. youtube.com/watch? v=mpGJvNO8GsU 
http://www.youtube.com/watch?v=4IpWJpLj2ZM 

http://www. youtube.com/watch?v=w6qEZZ165i0 
http://www.youtube.com/watch?v=yDtX R_1Ubs8 
http://www.youtube.com/watch? v=5f69vjd8Pjs 
http://www.youtube.com/watch? v=HbWR8Y999cM 
http://www.youtube.com/watch?v=3 YN6h2Qgv00 
http://www.youtube.com/watch?v=Qofqi9d MqwE 
http://www.youtube.com/watch?v=8RsFMyZbj1I 
http://www.youtube.com/watch?v=sG VvdfdHs_g 
http://www.youtube.com/watch?v=0U20V7Kh_ke 


http://www.youtube.com/watch?v=gU_-1Q0QGwQ 


http://www.youtube.com/watch?v=4P1zr58MVfI 
http://www.youtube.com/watch?v=Qwbz_YAAnRo 
http://www.youtube.com/watch?v=k2a0YFGdRBM 
http://www.youtube.com/watch?v=ZrN11G274k4 
http://www.youtube.com/watch?v=dDXM23NDarQ 
http://www.youtube.com/watch?v=3pK5k VHj YoU 
http://www.youtube.com/watch?v=gazAa7XBp6w 
http://www.youtube.com/watch? v=RCIjJIMDsGVs 
http://www. youtube.com/watch?v=qImkQg2CupI 
http://www.youtube.com/watch?v=I-4-K94Dsb4 
http://www.youtube.com/watch?v=-2gvjzyFG5Q 
http://www.youtube.com/watch?v=iT ZfyQIPWug 
http://www.youtube.com/watch?v=y_E39pmoFN4 
http://www.youtube.com/watch?v=YsobVuzUSiE 
http://www.youtube.com/watch?v=cel wiMfEnpM 
http://www.youtube.com/watch?v=sSc-dPS13Uc 
http://www.youtube.com/watch?v=TS YxBwjrGv4 
http://www.youtube.com/watch? v=2hUSGB0dbK8 
http://www.youtube.com/watch?v=bDm3s0Jvl0k 
http://www.youtube.com/watch? v=EsKIU V-MkPE 
http://www.youtube.com/watch?v=Tb2-ka6T3Zk 
http://www. youtube.com/watch?v=qImkQg2CupI 


http://www.youtube.com/watch?v=V3541__dfps 


http://www.youtube.com/watch?v=0U20V7Kh_ke 
http://www.youtube.com/watch?v=GuTrmgTpQkE 
http://www.youtube.com/watch?v=iTG2U8e6Mdo 
http://www.youtube.com/watch?v=sfb2g Ym-_YM 
http://www.youtube.com/watch?v=Qwbz_YAAnRo 
http://www.youtube.com/watch?v=hQBCwks5P_I 
http://www.youtube.com/watch?v=kNHRe6xy0QQ 
http://www.youtube.com/watch?v=6W9DLQuYV10 
http://www. youtube.com/watch?v=Zitk V FG6Qj8 
http://www.youtube.com/watch?v=3RugNE6VxjE 
http://www.youtube.com/watch?v=5hWBihg_Oi8 
http://www.youtube.com/watch?v=WXWAQ3zTZNw 
http://www.youtube.com/watch?v=gD5_dORsmclI 
http://www.youtube.com/watch?v=Fge4QIVjOnvQ 
http://www.youtube.com/watch?v=IwSUh8A5UIM 
http://www.youtube.com/watch?v=l0r9x8cBOrlI 
http://www.youtube.com/watch?v=A UdrEhFxOM0 
http://www.youtube.com/watch?v=GTjglYb9H3A 
http://www.youtube.com/watch?v=gIBIOTDxn44 
http://www.youtube.com/watch?v=0 V JF4iDUBvk 
http://www.youtube.com/watch? v=HIvA4u072wWE 
http://www. youtube.com/watch?v=tXALKcRIORM 


http://www.youtube.com/watch?v=QGprVym7abM 


http://www.youtube.com/watch?v=eiLm3urmLXM 
http://www.youtube.com/watch?v=jpIGJ_cH6pQ 
http://www.youtube.com/watch?v=2Ej11pclxwWw 
http://www.youtube.com/watch? v=xFDREWe4niE 
http://www.youtube.com/watch?v=WcsYhbA74VM 
http://www. youtube.com/watch?v=eiLm3urmLXM 
http://www.youtube.com/watch?v=vcY AMloddZU 
http://www.youtube.com/watch?v=90eSebSLWq0 
http://www.youtube.com/watch?v=kXSOLcQlOew 
http://www.youtube.com/watch?v=XuVtK YfSDI8 
http://www.youtube.com/watch?v=0Y62-5aSiKo 
http://www.youtube.com/watch?v=appORnbTIrc 
http://www.youtube.com/watch?v=S3XjBXIgmxY 
http://www.youtube.com/watch?v=zfIOESY XQRs 
http://www.youtube.com/watch?v=TSRBbyqBrUg 
http://www.youtube.com/watch?v=avvX4yAySI1s 
http://www.youtube.com/watch?v=IHXt5mwevl0 
http://www.youtube.com/watch?v=zdtcoJEtDqQ 
http://www.youtube.com/watch?v=q YfAzlytEJ8 
http://www.youtube.com/watch?v=UVpqA VhgNAo 
http://www.youtube.com/watch?v=j-fETLsRiJg 
http://www.youtube.com/watch?v=Oclt8RXJBFg 


http://www.youtube.com/watch?v=ajtYT-40nZM 


http://www.youtube.com/watch?v=0F G3aIMA6vU 
http://www. youtube.com/watch?v=wt8Ut2maA8M 
http://www.youtube.com/watch?v=LhdvLNVE5RY 


&e... 


Louis BOUTARD 


Aether Technology 


http://www.merlib.org/node/4238 
http://home.t-online.de/home/ostwald.energie 


IET-Community: Proceedings of the 1st International Workshop On Natural Energies 
(IWONE) (9.3-11.3.2001) 


5.3 Cedric Mannu: Genesis according to Schauberger: Aether and Life. 
Discovery of a New Field [ Excerpt ] 


Aether (Louis Boutard) 


Louis Boutard (1880-1958) is one of the French genius that we studied and continue to 
appreciate. The good thing is that such genius makes it easier to understand the ideas of 
Schauberger, and vice versa. If you know only one of them, the ideas can be hard to understand, 
and disturbing compared to our little ideas of what the world is. 


But as soon as you get ten or thirty such genius, their work, their understanding, and when you 
see that everything fit in a global unifying view, with the same strong understanding, although 
with different names and in different matters, then you are helped in your understanding of each 
one of them. 


Boutard's principal discoveries are the origin of electricity, origin of magnetism. He was able to 
create life (not to transform it in a twisted and mischevious way, as genetic does). He created 
organic life (totally different from organic matter which is not living at all) from inorganic, by 
Aether conduction. 


http://www. arsitra.org/yacs/files/fetch.php/149/louis_boutard.pdf. 
[ Excerpts, translated by Bablefish ] 


Summary of Experimental Works of M. Louis Boutard ( 1880-1958 ) 
by 
Armand Hatinguais 
( 1943) 


1. Perpetual Generator, automatic and autonymous: --- A type of this fluidic generator functions 
perpetually in the modest laboratory of Mr. Louis Boutard. It reveals which is the mysterious 
nature of the work whose very complex electric fluxes are the admirable resultant, entirely 
different from material mechanics or chemical "work", bases equation T, false lemma which has 
as a consequence the ruin of all the erected scaffolding mathematism with forgery in the field of 
the mystery up to now unknown, metaphysical, immaterial, of the electromagnetic immortal 
Life, whose logistic laws of indefinite multiplication, the great natural law, for which 2x2 does 
not make 4 but 400, are the reverse of the dA©perditives mathematical laws of the geometrical 
and mechanical inert matter. By the complexes requirements for the perpetual operation of this 
self-generating with 7 ways necessary of flow, which depends on immutable eternal principles, 
are peremptorily shown erroneous the ideas taught on the "voltage" and "amperage" and their 
current definitions, "quantity" and "intensity" from which nature distinct and the true causes are 
for the first in experiments detected time. The same demonstrations are made moreover by Mr. 
Boutard by means of very simple apparatuses, which (A©sampA ‘rent without reducing the 
voltage of, and rA@ampA ‘trent at will, or which reduces the voltage of without amperage. 


2. Second generator which has the property, by special inductions, to multiply and amplify in a 
constant proportion the quantity and the intensity of the flows generated by the first generator, of 
which negligible is the initial power necessary and sufficient to produce induction: 22 
milliamperes and 200 millivolts. By a continuation of induction successive in several apparatuses 
progressive in sizes and connected in series, one multiplies ad infinitum (and for the first time 
the historical origin of the mathematical sign of infinite is shown) quantity and intensity 
("voltage" and "amperage"), of the continuous currents of the initial generator, without any 
alternation of ruptures and closings, on polar data showing the falseness of the "scientific" 
theories taught up to now, just as of those having currently course on impossibility of producing 
induction by D.C. current without ruptures of the primary current; induction by ruptures which 
gives remainder only one current to private "voltage" but "of amperage"; whereas multiplying 
generators and amplifying above at the same time generate "voltage" and "amperage", and this at 
will, historical origin of the differential and integral "fluxions". 


Of course, this amplification is done exactly in the same way, under the same conditions, with a 
primary current having for origin the current mechanical "dynamos", all badly conceived and all 
defective by the ignorance of the fateful shape of the Field of Force. 


Demonstration models of this nature, of reduced size, were built by Mr. Louis Boutard during his 
work. It continued the construction and the assembly of these amplifying generators in 

industrial matter when the war deprived of the contest of the engineer who had assisted it for 15 
years for the material technical preparation of components, specific and complexes of this 
equipment. This one, affected at the Central Laboratory of Control of Manufacture of Armament, 
currently in Paris, could to take again its stopped collaboration, but one cannot correspond 

and the sending of the essential elements for the resumption of work is always impossible. 


3. Dynamo of very reduced volume, very special form, according to the same immutable 
principles, on polar data entirely different from those known and erroneous, turning without 
resistance to the movement gyratoire, generators of several continuous, "voltages" and 
"amperage" electrical currents ad libitum, in their turn multipliable and amplifiables under the 
same conditions as those know-indicated, actuated by an unspecified driving mechanical force, 
or, well better, by the force of the D.C. current, multiplied and amplified, of self-generating 
initial. 


4. Generating apparatuses of induction of sexual and cellular atoms (egg living primitive) 
vegetable and animal life, procreators of organic hypostases, identical to those of nature: reduce 
to starch, organic glucose, cellulose, acids, nuclA@ines steatic and oleic, chromules colouring. 


5. Apparatuses of induction of form quite as special, in the field of force of which birth takes, 
between electro-magnets of a particular design, monstrous protozoon, out of follicular bag 
rhopalic (in the shape of bludgeon), moving like a torpedo, Bi-sexual (androgyne), and 
reproducing ad infinitum, visible with the field of the microscope with the reduced enlargement 
of 300 diameters, whose study was undertaken by thirds apart from Mr. Boutard. 


By the direct action of this herculean protozoon on alfalfa (Stipa tenacissima, L.), it assimilates 
the parenchymas to be nourished and reproduce, immersed in tanks. Mr. Boutard solved the 
problem, until there considered as insoluble of the integral insulation of cellular fibres 
(sclarenchymes) of this graminaceous. A tonnage of alfalfa was thus disintegrated and the oakum 
could be spun of it on industrial trades with jute without preliminary modifications. 


This colossal infinitely small, which in water makes clear place of all the micro-organisms other 
than him, destroyed all victoriously that is pathogenic parasitism. By this rapid and summary 
enumeration, one sees that the cycle of work of Mr. Louis Boutard extends well since the origin 
from the automatic electrodynamic movement until that of the life. 


BOUTARD's FRENCH PATENTS 
Energies Magnetiques 
FR33826E 
1929-03-25 


Energies Magnetiques 
FR630832 [ PDF ] 
1927-12-09 


Energies Magnetiques 
FR591115 [ PDF ] 
1925-06-29 


Nouvelle forme de conservation de I'énergie... 
FR556674 [ PDF ] 
1923-07-25 


Nouvelle forme de conservation de I'énergie... 
FR541353 [ PDF ] 
1922-07-26 


Nouvelle forme de conservation de I'énergie... 
FR525515 [ PDF ] 
1921-09-23 


French Patent # 591,115 
Magnetic Energies 
M. Louis BOUTARD 


(2 April 1925 ) 


When the magnetic bodies are studied, such as iron-soft, cast iron or steel, one realizes by the 
experiment that all these bodies not magnetized as a preliminary, freely suspended like are them 
pendulums or in the vertical, present naturally and invariably the two magnetic poles, southern 
and boreal, and whatever, consequently, their position compared to the degree magnetic of slope 
of the place, and their orientation compared to the plan of the magnetic meridian line of this 
same place. Their boreal pole is in top, and the south pole in bottom of the vertical of the body 
known as magnetic not thus magnetized considered according to a line zenith-nadir, as one can 
realize by means of the compass it. This position of the poles, southern and boreal, is always 
invariable, as one can show it while reversing suddenly, "the head in bottom", the magnetic 
fragment subjected to the experiment. 


But if, instead of an unspecified body of form, one takes a disc of iron, steel or cast iron, and that 
one directs it in the plan of the magnetic meridian line of the place, parallel to him, one realizes 
that this intrinsic natural magnetization is the result of two components: 


1. zenith-nadir, 


2. North-South terrestrial, magnetic formant cross. 


Only, the resultant of these two components is not, as one supposes it, a simple magnetic 
crossing, but well a chiasma of [ empiA”tement - imposition ] one on the other, so that pole 
boreal and south pole have their equatorial limit according to a diagonal forming an angle of 
almost 40° compared to the ideal line of equator; and which more is, with a maximum of 
intensity in impulse magnetic of the place, towards 65° compared to this ideal line of equator, as 
one can realize by means of the compasses it. 


In the same way with a sphere. It is what must be for the Earth, spheroid mineral, not whole iron 
mass, but simply ferruginous; so that two points of its circles: boreal towards 75°, southern 
towards 72°, regarded wrongly as its magnetic poles, are actually the two ends of the magnetic 
diagonal line of maximum of intensity, that which follows, rigorous, the needle of the compass, 
which solicited by the magnetic flux to the maximum of intensity, moves there, parallel, by 
indicating the two extremes of this intensity, and not, as one believed, the line even of truths 
poles magnetic, which would coincide then with those of rotation. 


The Earth is thus natural magnet, but nonfixed as is the tempered steel; because hardening as 
well as artificial magnetization cause coercive to bring back the magnetic bipolar limit to vicinity 
of the equator, and the maximum of intensity towards 45°. 


The magnetic fragments subjected to the experiment are magnetized by the influence of the 
terrestrial spheroid, subjected itself to that of an immense universal magnetic cross which 
magnetizes it, like it magnetizes the worlds, of which it must be the axis; or are these magnetic 
fragments they subjected, just like the Earth itself, with the direct influence of this infinite 
magnetic cross? Only the experiment could show it which would be made in the southern 
hemisphere, where, in the case of influence by the Earth, the south pole of the magnetic fragment 
subjected to the experiment should be in the top, and its boreal pole in the bottom of its vertical. 


At all events, like logical consequence any object of a magnetic matter like iron, having the 
shape of a cross or bracket with two branches in perfect balance, suspended like would be a 
pendulum, and turning freely under its point of suspension, is directed immediately and of itself, 
after oscillations, and without any artificial magnetization, according to the North-South 
direction. It in is the same for an object in isosceles triangle, a disc or a ring, obeying the laws of 
gravity. 


From this magnetic cross thus this idea rises: immense solenoid, magnetic endless screw, with 
immense layers of whorls, i.e. of tension, whose axis or central line would answer north south, 
its perpendicular, consisted the whorls of tension, joining the zenith-nadir (points "zenith", just 
like points "to nadir", merging ad infinitum). 


Consequently, in order to reach separately at all these points of tension (bipolar and 
perpendicular) on the influenced fragment, it is not other form only the shape of the cone, for 
each of the two magnetic poles, in other words rhombe or cone doubles being opposed by the 
bases, or double pyramid, which, gyrante, is only a rhombe. And the experiment shows that it is 
well thus. All double steel cone or pyramid (or any object of a figure deriving either from the 
cone or pyramid gyrante, or of the rhombe to the rhombus), at the magnetized state, present, 
because of the conjugation of fluid components, a maximum of intensity to half the height of 


each cone, or half of its large ray (H/2 or R/2), and this, even at the static state. Moving dynamic, 
the two component magnetic forces must be put in tension, and their flows, variables of intensity, 
can be put in overpressure by means of steel points (themselves cones lengthened), fixed at 
various sections on the circumference of the rhombe or double pyramid. One sees consequently 
why the best magnets, in the shape of iron-with-horse (for example, of the machines of induction 
called magnetos), always end up demagnetizing oneself, the position of their poles being against 
the magnetic law, whereas a rhombe in suspension must remain magnetized for always. 


Each one of these circles of points moving rotatory, with various sections on the circumference 
of the rhombe, thus generates flow and flux variation from one point to another on the same 
circle, with intensity different from a circle of points to the other circle of points. 


If, now, one meditates "on the electromagnetic cross" of Oerstedt, one can conclude that one is in 
the presence of a bicouple with quadrangular equation: energetically and also solicited by one 
and the other pole (positive and negative) of the electric force, the two magnetic poles (southern 
and boreal) of the magnetized needle, being made to balance, tend to remain in cross compared 
to the two electric poles: they are fixed mutually in this painful position of reciprocal energy 
tension in the reciprocal desire. From where it follows that if this bi- were uncoupled couples, by 
the abrupt suppression of one of the magnetic poles, the two electric forces would make effort at 
the same time on the magnetic pole remained only, to link itself with him, by forming only one 
couples. What confirms the experiment. 


That is to say thus, on the one hand, an electrical current continuous, and made circular by a 
solenoid; and, in addition, a steel rhombe or double pyramid strongly magnetized or excited 
towards 

its line of equator by one or electric flux reel of density, provided with points sharp-edged with 
various sections from the one and the other cone or pyramid, and put in rotation being able to 
reach a high speed (by an unspecified engine) on a vertical shaft which holds it in suspension by 
an insulating ring or another device. 


This rhombe in suspension, strongly magnetized, perfectly bipolar, will thus offer to all its 
circles of points, including those fixed at its polar tops, of the catches of unipolar flow to 
tensions different. 


These circles of points thus show that one is in the presence of magnetic circuits whose circular 
whorls, encasing one in the other, form solenoids, or a solenoid with multiples layers of whorls 
or tension, magnetic endless screw whose flows are in whorls. From where points in whorls for 
all the catches of flow. 


To collect this flow, unipolar and magnetic, with its different carrier rings, and to lead it in the 
electric circuit that it must intercept, the experiment shows us that the best, perhaps the single 
means, is a mercury tube (simple pipe of reed open to the one of its ends cut in nozzle-of-flute, 
and closed by a node at the other end, the other node-partitions of wood having been bored with 
the precondition) laid out obliquely in front of the rhombe; with such circle given, from which 
the bent points come to pass quickly moving rotatory, and to almost rub them, on the nozzle or 
nozzles of the small mercury tubes, which one sees levelling the small higher bubble. It is not 


necessary that these tubes are capillary tubes. The heavier the tube is, the better, seems T-it, take 
place taken and transport of flow which mercury channels. From where the relationship, already 
higher clarified, between gravity and the magnetic attraction in the gravitation. 


Also one needs a heavy coherer which is a resistance to confluent triple of the electric fluids and 
flow or magnetic ray, a coherer through cohesion on intermolecular decoherence whose this 
fluidic triode takes force of cohesion, i.e. cohere. 


This cohesion of the magnetic ray on the electric fluxes must always take place safe from the 
light: darkness, lunar clearness... 


This cohesion, true cause first of sexual fecundation by the copulation of a couple, is a 
fecundation, where the magnetic impulse, true male force, fulfills its role of male, where impulse 
electric is the female, sterile force without this fecundation; and it produces in its state incipient a 
work of creative energy organic, which one can make act: 


1. When the power is on in water; 


2. When the current, in a gas gas or mixture like the air, forms a whistling arc or pole with pole 
of positive with the negative one oscillates. 


I. Running in water. --- magnetic energy, by the mercury tube, must cross the current of the 
electric circuit, which it delays under the shock by making it whirl around the coherer attacked 
in the movement with the confluence of the three fluids, the such shelf in the movement with the 
confluence of three rivers. 


Water is broken up into its two elements, whose oxygen goes towards the anode and gets clear, 
or oxidizes this anode when it is oxydable: aluminium, zinc or tin...; and hydrogen towards 
cathode. However if one feeds slowly from one of carbon dioxides: anhydride or oxide, coming 
from unspecified source, or incipient carbon that one can call smoking, giving the lampblack, 
combination takes place between these gases and hydrogen, and in the proportions of truths 
organic compound. 


It is the same with gas for the soluble carbonates (potash, soda...), whose base, on oxide of the 
anode, gives an insoluble salt. 


When solid resistance is a mass of iron-soft, organic substance generated, after passage to the 
light or the various rays: the infra-red one until the ultraviolet ray, can to be mucilage, gum, 
dextrin, glucose, starch or following starch: 


1. That the catch of flow, on the magnetic boreal pole, is at the conical top or the base of the 
cone, the large circle of this base, or between them with an intermediate section; 


2. That number of revolutions of the magnetic core, therefore the frequency of variation of its 
flow, is more or less fast; 3. That flow is more or less intense. 


It is the same with the south pole (cone lower and reversed pyramidal rhombe), with this 
difference which the generated organic compounds go from the fatty acid until glycerin. To start 
the reactions, it is wise to employ a small quantity of sweetened water (dissolved glucose and 
levulose) mixed to the water-mother, or a dissolution of a carbonate (potash or weld, detergent of 
ash). 


Il. Running in a gaseous medium (air). - best is to employ, for the electric poles, a good 
oscillator with balls, adjustable at will, and charged by the armature of a reel with sufficient 
frequency, with the end of the small mercury tube placed between the balls, the whole fixed by 
fasteners on hard a coherer-resistance insulated (held perfectly in suspension by wire insulating 
or in some basket, below which or in which one can place a filter: skin, felt, etc). 


The aerated water must fall drip on the magnetoelectric point of cohesion, whose coherer, range 
gradually, disaggregate slowly, giving birth, according to its physical nature and its chemical 
composition, with the natural organic substances of simplest with most complex, and according 
to the conditions know-indicated of polar catch of flow, of more or less of intensity, at the same 
time as speed and of magnetoelectric frequency. 


It is cold which emerges, being able to go, according to the intensity of the power magnetic, until 
freezing in white frost water filtering drip, whereas electricity, destroying and thermics, produces 
only heat. It is thus well magnetic energy, energy rA@atrice, which generates cold; it is thus 
cold, and not calories, which is released in creative work. What explains why the two magnetic 
poles of planets, like the Earth, are constantly frozen. What explains the release of the cold 
which results from the storm, being solved in rain, snow, hail and the lightning (flash with 
thunder) not being simply, as one believes it in the simple state of our current knowledge, a 
recombination of positive with the negative one of the electricity of the clouds, but a 
magnetoelectric triangular recohesion, reconstituting ether in his static state. What one can 
reproduce, in reduced proportions, with the oscillator and its tube of mercury, so the volume of 
the two balls and the power in dynes gives to equipment a powerful potential. The magnetic 
junction corresponds, indeed, so that one makes in mechanics when one unites the element 
"shock" with the element "speed"; the magnetic element is as a "water hammer" which one 
introduces into the element "speed" of the electric circuit: from where it results a force combined 
with the extraordinary effects. It is a very powerful brake, which, rubbing in the circuit, can turn 
off the engine. 


And this "cold" coagulates, "takes in frost", such milk that one made there drip drop by drop. 
The coherers can be mineral (most various as well as most complex), plants (such as wood), 
animals (bone, horn, etc), giving to the magnetoelectric flow, which animate them or the life 
gives again to them, the infinite variety as well physical as chemical of the organic substances of 
the life. Because the life, all that saw, of the plant to the animal, is only one magnetoelectric 
ether emanation on rough matter. Because thus shapes magnetoelectric energy. One cannot think 
of enumerating them. To give idea of it, when this coherer is ferrous quartz with potash (potash 
silicate coloured by iron), it is a true chlorophyl which created, when one then exposes it to 
sunlight. When the coherer is a basaltic body, the generated organic substance is a homogeneous 
mixture of starch, of aleurone and gluten, true wholewheat flour, nitrogen of the atmospheric air 
being comparable each time the coherer contains calcium, and organic phosphorus seeming 


allotropic calcium under the double electric magneto influence and that of the light. According to 
the various coherers, it is thus of true vegetable saps, adapted with the various plants, their 
manures essentially, which one can procreate, and to provide to the vegetable life, where all 
occurs as during present experiments: underground and obscure work of the roots and seed in the 
mineral ground with work in the sheet in the light of the sky. When the coherer is an arsenical 
metal (metal arsenide), there are alive dyes with the inalterable color. 


H/2 ou R/2 --- But then the southern and boreal magnetic fluxes generate the carbohydrates in 
general, the catch of flow to the maximum of intensity with H/2 or 2/R (lower cone of the 
rhombe) comes to fill the astonishment caused by the wonder than is a magnetized cone. 


On a coherer like the slate-coloured schist (aluminous or argillaceous) two carbon dioxides are 
broken up, and their carbon linked with hydrogen, formant hydrocarbon, which in an incipient 
state, safe from the light, has an extreme power of destroying energy. In its medium, its contact, 
the sharp skin is pricked of blisters, no germ morbid cannot live, the bodies become 
imputrescibles. In the very near future, this penetrating force will give to therapeutic means 
without similar: that, inter alia, to destroy not only any gangrene, but still cancer accessible. 


In the nontherapeutic order, the protective organic envelopes (parenchymas) of the plants such as 
the esparto, "Stipa tenaciscima L", the sparte, "Lygeum spartum L", are entirely destroyed, 
leaving with naked vegetable fibre. Such a near future will show how can occur the illustrated 
leavens, the cellular germs, developing themselves by scissiparity, when the aerated water 
dripping on a hard coherer containing of zinc, of the iron and a little calcium, carried until 
incandescence, spreads the magnetoelectric sines (spores being whorls) in a sweetened 
dissolution, giving rise to the saccharomyces. But when coherer, under triple influences 
magnetoelectric with very high frequency enters in phosphorescence, and in incandescence 
giving heat and light pure, whose radiation can also be collected, led and to be made act in the 
adapted mediums, by mercury tubes posed like antennas with the front of the coherer, it is 
necessary to take well guard with the dangerous influence of these powerful rays on the mass 
brain, whose best guard seems well to be a helmet in rough skin of squales (dog-of-sea or 
shagreens), because of their silica as well biological as mineral. 


Here thus recognized, returned with its author, whole powerful to provide, up to now ignored, 
that one allotted to forgery with electricity, half of the couple, whose sovereign role is with the 
other half, is with the generator: magnetic fluid, the absolute power or force paramount which 
dominates the universe and holds it in balance, that which sows the life! And here is recognized 
inanity of the theories of the science, which, melting general chemistry on the galvanic effects 
breaking up minerals electrically, although this one was without effect on the organic 
compounds, on a side concluded, without concern of logic, at the "electric state" of the bodies 
norganic as well as organic, this "electric state" or ionization having all to explain: vital 
phenomena and those of the raw materials; and other side affirmed, on the contrary, with an 
inconsistancy not less disconcerting, than the all alone "chimism" could all explain, whereas all 
the chimism was founded on these galvanic effects! Theories without logic! Assumptions 
without bases! In what precedes, it acts of an electrical current external, taken with a source other 
than that of the rhombe pyramidal generator of magnetic energy. But it is clear that this rhombe 
pyramidal with the magnetic virtues discovered can be its own generator of electric flux density. 


The pyramidal angles, creating essential flux variation for the induction of a force known as 
electromotive, can be replaced by scratches or grooves, either in straight lines, or in curved lines, 
on the surface of the rhombe. 


The armature will be thus a rolling up in arc, more or less obliquely around tilted and with more 
close to the rhombe, one of the ends of this arc which can be on a pole, and the other on another, 
but which can be also on a single pole, the difference in intensity fluid on the same polar cone 
creating the potential difference for induction known as electromotive. 


With a rolling up solenoid, there is thus a D.C. current, circular, and more undulating, owing to 
the fact that the flow of the one and the other cone are with variable intensity of each polar top to 
the large circle of the base. 


To increase the quantity of current, and to transform it into sharp force of intensity (voltage and 
amperage), by electro-electric induction, one will always employ the long cone which is the 
spindle, striated or smooth, right or bent, which has the same properties even in a static state, like 
magnetic core for rolling up, and rolling up solenoid, of primary education wire and secondary 
wire. 


With an adapted rolling up, the natural magnetism of a sufficiently heavy steel rhombe, without 
another artificial magnetization, can be enough to create an electric armature, under the influence 
of which the intensity of the magnet will be excited of as much, until the limits of their mutual 
capacity, by mutual insurance company reciprocal induction, the magnet creating the current, 
which makes grow the loving one, which increases the current. Summary:I. Magnetic Energy : 


With an adapted rolling up, the natural magnetism of a sufficiently heavy steel rhombe, without 
another artificial magnetization, can be enough to create an electric armature, under the influence 
of which the intensity of the magnet will be excited of as much, until the limits of their mutual 
capacity, by mutual insurance company reciprocal induction, the magnet creating the current, 
which makes grow the loving one, which increases the current. Summary. The invention- 
discovery, forming an inseparable whole, can be summarized as follows: I Magnetic energy: 


1. Discovered of a magnetic power forming a component having a complex field with the 


moo 


defined rays, differently than by the vagueness of the expressions "masses magnetic", "magnetic 


mom 


flux", "magnetic field". 

2. Suspension and vertical movement of the magnetic core. 

3. Special properties, like magnetic, and inductive powers consequently, of the cones and 
pyramids, and figures derived: rhombe, spindle, rhombus, warhead or arc-of-vault, as well at the 


static state as moving dynamic. 


4. To be able of the points, right-hand sides, curves, in spiral or propeller, for overpressure and 
collecting of flows. 


5. Mercury tubes to collect flows as well as to lead them to the point of the conjunction out 
confluent triple of the triquA’tre or magnetoelectric delta. 


6. Use and role of the coherers. 
7. Role of the darkness, and that of the light, in this tri-cohesion. 
8. Dripping of aerated water. 


9. Role of gases of carbon, and incipient carbon, or any other gases, in the molecular 
organization of the organic substances generated by magnetoelectric fertile energy. 


II. Electromotive Force of magnetic Induction : 

1. Angles, scratches or grooves, giving magnetic core, flux variation. 

2. Magnetoelectric induction on rolling up in arc, and solenoid. 

3. Property of the rhombe lengthened in spindle, right or curve, striated or smooth, like magnetic 
core of the winding of rollings up, for electro-electric induction by primary education wire and 
secondary wire, to increase the quantity of current, and to transform it into sharp force of 


intensity (voltage and amperage). 


4. Solenoids of rollings up for these same windings. As for the applications they are of two 
kinds: 


A. Physicomechanical: Consisting: 
1. Out of apparatuses of orientation, similar to the compass in its various uses; 


2. Out of magnetoelectric machines of induction, whatever can be, as for its mode, the 
magnetization of the inductive magnetic core. 


B And physicochemical: 


1. Organic productions, according to the data above: hydrocarbons; carbohydrate: glucose, 
starch, fatty acids; glycerin; nitrogenized bodies, vegetable dyes, latex or saps vegetative... 


2. Reduction of the organic matter, like steeping of textiles (esparto, sparte, etc), or degreasing of 
greases, and the inorganic ones. 
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Being given that a rhombe, or double cone at common base, of steel or iron, in the natural state 
also well that magnetized, rigorously presents a maximum of magnetic intensity at half of its 
large R/2 ray on each one of its two poles, and that its magnetic capacity is of as much more 
powerful than it presents stripes or scratches forming angles or of the asperities, it is followed 
from there that this metal rhombe is a catalyst of an external magnetic impulse which comes to 
shock or run up against, in vibratory tension, and marries the form of it, like it marries the shape 
of angular the iron hinge, freely suspended who without artificial magnetization no form cross or 
magnetic bracket and is directed itself with North-South magnetic. 


What shows the following experiments: 


1. When one runs a continuous electrical current in a discussion thread rolled up on a rhombe, 
either of metal, but of wood, whose cones opposed by the bases are very rigorously equal, one 
notes, by means of the compasses, which the intensity of the developed magnetic field is 
growing since the top of the nose bullet until R/2, then decreasing from R/2 to the largeest 
diameter with the large circle of the base, boundary line between poles boreal and southern, 
where the impulse becomes null, - to grow again on the cone of exit, i.e. the other pole, until R/2, 
- these variations of intensity of the one and the other pole being made balance. There is thus 
A@quipollence, with two potentials, as well on the southern one as on the boreal one. 


2. With a rolling up on another wood rhombe with two unequal cones: the large one having a 
height equalizes with triple of the radius of the large circle of the bases; the small one, a height 
equal to this large ray, whose top thus forms an angle of 90A°, or lower than this large ray, the 
angle of top having beyond 90A°, the separating line between poles boreal and southern is 
always with the large circle of the bases, but the magnetic intensity of R/2 on this small cone or 
pyramid gyrante is the double of that in R/2 on the large pyramid or large cone. There is thus 
rupture of balance between the variations of intensity of the one with the other pole. There is no 
more eqquipolarity. 


3. It is the same, if the small cone is rounded in dome, cupola, warhead; with a wood rhombe 
having consequently the shape of a spinning top. The rupture of balance is accentuated more 
still. 


4. If the wood rhombe is tiny room to a cone, like a shoe-with-whip, toy of the children, and that 
rolling up even continues in the field of the base, formant spiral as on a disc, the southern and 
boreal bipolarisation is always regular, with its separating line with the large circle of the base, 
and the maximum of intensity in R/2 of the spiral of this base. 


5. If this wood cone grows hollow in funnel, consequently with the smallest cone returning in the 
large one, and that rolling up continues in the same direction inside this small cone, the southern 
and boreal bipolarisation is always to the large circle of the base, and the maximum of intensity 
with R/2 of the small cone of funnel. What shows well that this magnetic field is a solenoid: 
layers 

of magnetic whorls encasing concentric, of which a half, axipete, are in tension, under the 
vibratory effort, with other half, axifuge, rigorously with semi-ray: not fateful, with increasing of 
the center with R/2, and decreasing intensity of R/2 to the periphery, as the fig. 1 indicates it. 


There are thus two southern flows and two boreal flows: an inflow, as well as a peripheral flow, 
southern and boreal, coupled and welded in R/2, being stretched as well in length as in width, in 
tension onto this circle under the influence of the shock, the clash and the revolving bump, with 
the whorls in contrary direction, than the form of the rhombe or rhomboide makes it possible to 
reach in all their layers, as very well an account of it the structure of onion gives. Otherwise to 
dir: magnetic Bi-couple in parallel welded in a neutral monade of impulse, which tends to be put 
in cross under the influence of the shock or vibratory movement. 


If, in addition, on a spindle striated with soft iron or steel (double cone lengthened or curved 
while growing) one rolls up formant tablecloth a wire one of money fine and gilded with the pure 


gold, whose ends are left free, and that on this tablecloth of whorls of gold wire one rolls an 
isolated copper wire (inductive), above which one superimposes several layers of another 
isolated wire much finer (induced wire), one note, with the passage of the inductive continuous 
electrical current, that with the rupture and closing the electric armatures occur normally. But if 
the two ends of the gold wire magnetic, or paramagnetic, were it finer than a hair, are connected 
on the ends of the copper wire stripped of the armature, with the rupture and closing of the 
primary circuit no armature passes more. No one "short-circuit" (deus ex machina of the 
"technicians"), because if one connects only one of the ends of the gold wire, of southern for 
example (and especially sheltered light, insulated in a rough wool, and preferably wire, crA*pu, 
circumvented in volutes or making zigzags), even absence of induction. The gold tablecloth 
formed tablecloth of condensed flows, tank which simply runs out, by simple gravity, of R/2 to 
the point of southern, the upstream to the downstream, by the channel of the wire, sufficient 
potential, true potential, to create a current, without there being a circuit, because if all the rivers, 
with the potential of which one has habit to compare the electric potential, run out well indeed of 
the high level of upstream on the low level of downstream, one does not see them forming 
circuit, i.e. to go up with their source, their starting level, of another state: of their liquid state in 
a vaporous state, that is to say, in the final analysis, volatile, fluidic. From where it follows: 


1. That a magnetic impulse can also be induced, like the electric impulse, on a magnetic or 
paramagnetic wire, as on copper electricity; 


2. That it can be led, i.e. started, on one of these drivers, in parallel with iron, and in cross 
compared to the electrical currents: inductor and induced; 


3. That it is opposed in the passing of the electrical current of the armature as soon as it comes 
into contact; that it is necessary, consequently, so that there is a locomotive electric armature, in 
other words running, to separate the armature or magnetic current from it. Consequently, if these 
fundamental conditions are met: 1. Decoupling of the magnetic Bi-couple at the R/2 point in the 
field solenoid developed by the vibratory shocks of an electrical current; 


Consequently, if these fundamental conditions are met: 1. Decoupling of the magnetic Bi-couple 
at the R/2 point in the field solenoid developed by the vibratory shocks of an electrical current; 


2. And rupture of balance between the variations of intensity of the one with the other pole; using 
a driver out of gold, or of any other paramagnetic body, each of the two fluids: axial and 
peripheral, will have to start themselves, and to form two currents. For the comprehension of this 
proposal, it is necessary to have presents at the memory the diagrammatic figure 2, of which here 
the legend: I and I’ indicate the inflows: boreal and southern; O and O' indicate peripheral flows: 
boreal and southern; 


K and K' indicate the flow of the R/2 circle at the point of coupling and uncoupling, welding and 
tension, the two bipolar magnetic fluxes. The volutes give the direction of the whirling of the 
fluids on themselves: largest overriding the small one. And as flows of contrary direction attract 
each other, one can at a glance see all the possible currents and their combinations. 


Because of the rupture of balance between the variations of intensity of the one with the other 
pole, flows will be started of the pole the at greatest intensity towards the pole which develops 
weakest, it is with-statement of the small cone towards the large one, in other words of R/2 of the 
cupola of the rhombe or dome of the spinning top, which is properly the keystone, and whatever 
its polarization: southern or boreal. Experiment attentive showing that the induction or creation 
of rays and fluidic currents, to start with the electric one (rupture and closing, bringing together, 
distance, of a primary current), depends primarily and only of the shock or clash and the abrupt 
movement, one will thus take drivers, as well inductive as induced, as well electric as magnetic, 
having angles of shocks (not round wire and smooth), that they square or are striated, rough in a 
word, on the asperities of which the current jolts and is splashed, constantly, on all its course, in 
all the induction field. 


That is to say thus an inductive electric driver: a large metal wire as the copper, striated with the 
precondition, for example helical, then offering the aspect of a screw, - or braid coward of three 
striated wire, - different sections and metals or alloys different, if one wants. Then, for drivers of 
the magnetic armatures, a gold wire chain (gilded money, gold alloy and money, etc.) fixed on 
helical leather thin straps rolled up around the inductive electric driver, therefore oblique or in 
cross constantly with him. The unit, protected well by a wool whorl, which shelters and isolates 
the plank from gold, is then enoulA© (dextrogyre for example: boreal with the entry of the 
current) on the wood of the spinning top being used as mould. The magnetic gold armature thus 
includes/understands three sections: 


1. First section of I cut with R/2 with the circle of K; 


2. Second section of cut I' with R/2 with the circle of K'. These two sections are connected one to 
the other by gallery or interior passage, with very the wood shape, below the circles K and K’ (in 
the field consequently of the inflows I and I’), like show it exactly fig. 3a, forming circuit DD’. 


3. Third going section of R/2 (circle K) with R/2 (K' circle), in the field of peripheral flows O 
and O'", forming circuit BB’ (fig. 3b). Finally in R/2, with the circle K of coupling, therefore 

of decoupling, consequently of energy effort, one can intercalate a ring or crowns magnetic, 
which will be induced of the third flow odd, alternative rupture of the welding of both others, but 
turning on itself, forming circuit KK’ (fig. 4), which can be coupled with its identical on a ring K' 
K’, if one removes BB'. 


There are thus three circuits of three magnetic forces, whose fluids must always circulate under 
wool, hair or other of comparable nature, insulating magnetic, safe from any light. 


The two ends of each one of these circuits come to plunge in the medium of test-tubes containing 
with water, like coherer and driver, a certain quantity of a body gross mineral: ordinary sand, 
marble fragments, etc, (according to the organic compound or only the effects which one wishes 
to obtain), with which one covers the magnetic seams. 


When the apparatus functions, a quite weak electrical current (for example 2 volts) crossing the 
inductor, that it is continuous or alternate, is enough to make induce and to put moving the three 
magnetic fluxes, of which conducting chains, under the influence like invisible file, of which 


soon iridescent (circuits II’), or blackened (removed the gilt from and oxidized money: circuit 
BB' and KK) on all the course of the contact with the coherer, which itself is filed and small- 
with-small mined, without release of heat, the axial II' releasing even a cold which can become 
intense until congelation, that of simply warming ring KK. 


No one electrical current does not traverse these conduits, whose magnetic fluxes, true atoms, 
deja endowed with will and desire, advance only slowly, of link in link. To measure them, an 
ordinary "voltmeter" would be enough, but whose drivers as well as rollings up would be made 
same wire as, pareillement insulated above. All that precedes, for the clearness and the simplicity 
of the exposure. But like flows of II’ and OO' of this Bi-couple are both perfectly bipolar, with a 
variation of intensity, increasing and decreasing, or double potential, on one and the other pole, 
as one mentioned above, and saw with the fig. 2, they can duplicate oneself, producing four 
currents: 


1. Running D of I; 
2. Current of I’; 

3. Running B of O; 
4. Running B' de O'; 


What, with that odd KK’, thus produces five currents. There are thus five dynamic, creative 
powers of any organic life, three forces first, of which two are double while being bipolar, of 
which the odd third, neutral and, is the union of both others. It is easy to see that it is in R/2, with 
the carrier ring K and K’, that this product, resulting from the work of magnetic energy, any ray 
or current of electric power, which is nothing in oneself, only the effect of the tension of the two 
plain magnetic forces in a third: the monade of the Aether. 


And, indeed, if on these wood rhombes one rolls up an electric armature of genuine silver wire, 
parallel with the large inductive wire of which it follows rolling up, in inside or apart from the 
helicoid rolling up of conducting plank of gold wire of fluids BB' of OO’, it induces (that the 
primary current is continuous or not) two continuous electrical currents, which accompany in 
cross the currents magnetic B and B' their setters moving: one on each pole; respectively leaving 
the circles even K and K' to the large basic circle commune, neutral line where are neutralized 
the two induced ones going to the meeting, of which one in the direction, and the other with 
misconception of the inductive electrical current, - where it is thus necessary to cut the 
discussion thread of the armatures, magnetic as well as electric, to make two circuits of them: 
one on the south pole, the other on the boreal one of BB’ or O'", and answering not positive and 
negative of the common and ambiguous names of the electrical current, but well the one and the 
other of the electricities (resinous and glazed) noted in statics, having each one their clean 
positive and clean negative: level of upstream, level of downstream, which makes their potential, 
- and answering consequently the two reverse currents of rupture and closing of the ordinary 
reels of induction. 


The variations of intensity of two dynamic flows creating the potentials can thus be still appeared 
in a way seizing by the diagram of the fig. 5, formant network of rhombuses, forms vibration. 
The same laws applying (same effects of the same causes) to any generation of magnetoelectric 
energy, it is followed from there that to have a pile of indefinite and "impolarizable" use, it is 


enough to roll up on a shoe-with-whip, like that of the children, a narrow zinc tape bored as a 
preliminary like a grater of kitchen of a multitude of small holes to burs, and in which one welds 
a multitude of very small points of pins or trucks (out of galvanized brass, money gilded, etc), 
bent hook to the bottom, starting from the R/2 circle until that of the large diameter. 


Plunged in water in a terra cotta vase, with at the bottom a little of lime, conducting electric, 
which dissolves, this pile even functions at the moment, and without worsening. 


At the conducting counter, of which they marry the form, monades magnetodynamic Bi-couple 
come to grate and break. By the points which run out it one of the magnetic fluxes is launched (B 
or B' of O-O'), involving transversely the electric power of tension and rupture of the Bi-couple: 
the impulse is given, the movement is created, to stop more, - only stops at the beginning, and in 
road the contact, of the slow magnetic flux which hesitates being opposed to the movement, and 
consequently with electric movement, of which it causes only the stop, known as "polarization", 
like the actuation. Once launched this magnetic impulse, it thus should be drawn aside, to cancel 
it, on a body gross heavy, more heavy that the lime of water, conducting electric: rough wall of 
the vase, swell frosted of ground cooked, insoluble clay mass with the lime of the bottom, etc. - 
One can collect it also perfectly in circuit using two small tubes (wood, glass, pottery) containing 
a little mercury that one puts in contact with similar drivers at those described. - other flows 
could be launched and also led, by means of other points on the remainder of the narrow zinc 
band perforated. On carbon dioxides they can produce in water, with the coherers, the same 
bodies organics which can organize same flows of large the rhombe striated, out of magnetized 
steel, armed with points, low frequency turning, by the geminated mercury tubes which collect 
and channel, with return of each period, the flow of the flow of the points moving rotatory, - 
while with high frequency organize by II' the bodies with soft savour, by OO' those with acid 
savour. Tubes of mercury, with the short-nap cloth of the points of the generating steel rhombe 
of magnetoelectric induction, which fulfill the same role as the planks of conducting gold wire 
with the rhombe of wood, gauge of the electromagnetic induction which has been just described, 
the effects are identical, except however that with the generating steel rhombe the catches of 
flow by the channel of the points can be infinitely varied, these points being able to fix itself at 
all points of the circular tension. 


With the pile, where the frequency is weak, the whole of great flows II' and OO'", while 
recombining, product a gommeuse water. So that these small piles, of which the running water, 
renewed drop-with drip, runs out of them drip by a conduit safe from the light, provide to the 
plants an incomparable sap, organic principles of the life. 


Summary. 


The invention is thus the discovery of the law which governs the origin of the rays and currents 
fluidic, law single: shock, clash, bump, - for the setting in tension, as well in the air as in the 
vacuum, 

of two forces dynamo-magnetic bipolar, coupled in Bi-couple, in parallel linked, very closely 
welded in an odd third, neutral and, constituting the monade Afther, which vibrates and is put in 
cross under the influence of the shock, the force in cross which was put transversely (and, 
therefore, across rays and electrical currents) being opposed in effort dynamic energy to the 


movement of disunion from which two rays or opposed currents result from electric power, 
which are nothing by themselves that effects of the tension of the two forces of the aether, which 
contains in power them seven forces first five magnetic powers, two electric outputs. 


Without magnetic movement, not of electric movement; no electricity without the cross magnetic 
or its tension solenoid, which by the rhomboide one reaches all the whorls, allowing to divide, 
release one of the other, with the fateful circle R/2, two paramount dynamic forces what attracts 
gravity, of which they seem the cause, - like separating them by theirs unfoldings, safe from the 
light, in five forces isolated having each one separately from the virtues different, as well 
mechanical as physical and chemical (inorganic and organic), finally biological, and different 
also for only one and even force according to its potential in tension and frequency; five 
dynamo-magnetic currents whose slowness gains in power what a current electric consumes in 
pure speed. 


What implies the conditions of bodies and organizations material hereafter, like parts essential 
integral rising from this discovery: 


1. Cross or bracket with offices of compass; 


2. Rhomboids, as well like magnetoelectric generators, as like form-gauges rollings up of 
magnetoelectric induction as well as electromagnetic, similar to those described: 


a. As generators of rays or magnetodynamic currents; 
b. And multipliers ("boosters") of electrical currents: alternate or continuous; 
c. Switches or rectifiers the alternate ones continuously; 


d. Transformers in sharp force of intensity ("ampfliers"); That they are of metal, wood, shoed 
wood or any other matter, full or hollow, with or without galleries or interior passages, angular, 
round-offs, striated or smooth; that they are rhombes perfect or only rhomboides or conical, 
sections and segments of rhomboids or only of conoids, twin cones equal and unequal or trunk- 
of-cones opposed by tops, - in a word derived from the wonder which is the form cone or 
pyramid gyrante, pointing out the pear shape, fig, fruit of the ancient lotus (polygonic trunk-of- 
pyramid), fruit of water lily (rhopalon of old, fruit dedicated to Hercules, and true name of its 
"bludgeon"), egg finally, egg orphic, egg first of "Vita ex ovo", - as spinning top, shoe, rammer 
or leaf-of-bell, right spindle or growing; 


3. Scratches or grooves of the drivers, as well inductive as induced, as well magnetic that 
electric, that they are round, square or polygons, woven, with a grid, braided, in lattice, in 
strands, 

or flattened out of blades, ribbons or sheets corrugated, crimped or stamped, in let us galons, 
embroideries or passementeries, - that these scratches are side or longitudinal, in straight lines or 
sinuses, or turning helical, or simply reduced to asperities, generating in a word of the reliefs or 
the rough touch, - and this, even for equipment of the magnetoelectric or electromagnetic energy 
currently in use; 


4, Paramagnetic or diamagnetic bodies for the induction and the control of the rays and magnetic 
currents, as well as the construction of their measuring instruments, such as gold, platinizes, 
mercury, - gilded money, alloy of gold and money, tin and gold, etc, - heavy metals in general, 
appearing to exceed specific gravity of zinc; 


5. Leathers, skins and parchments; wools, hairs, hair, hairs, sleeping bag of feathers, mixed or 
not packings, crudes, spun, woven, draped or knitted, like insulators of flows and currents 
magnetic; 


6. Driver-coherers: minerals, plants, animals, such as marble, silica, schist slated, arsenous iron, 
etc, which one cannot enumerate considering their infinity, each one of them requiring a very 
complete study as for their inorganic decoherence by the magnetolyse or by an magneto- 
electrolysis by means of the seven magnetoelectric forces, that is to say separated, that is to say 
in couplings, - and as for their own role in the syntheses procreative of substances and organic 
matter, under the same conditions, with all degrees either of tension, or of frequency; 


7. Right or curved points, grooved or not, with cylindrical propeller or propeller conoide; 8. Piles 
of zinc, cadmium, or any other conducting metal magnetic, helical rhomboide, conoide, etc, 
perforated like a grater, and provided with small points, right-hand sides or curves, of 
magnetoelectric use, with conducting limes or other bodies electric, and clay, raw or cooked 
masses, or other swell heavy, for flows magnetic; 


For the applications in general of the five magnetodynamic forces either only, or combined 
between them, or of the five forces with the electric forces, with any work energetics; Maybe of 
a mechanical nature: like driving energies overcoming the inertia; Of a physical nature: 
phosphorescent light and light without heat, freezing cold, sovereign therapeutic treatments, etc; 
Finally of a chemical nature: in analyses and syntheses, reduction of the matters so much organic 
that inorganic, finally procreation of the organic substances of the life. 


Louis Boutard,Chemin des Trembles, Telemly. Alger 


1st Addition to French Patent # 630,832 
NA° 33.826 
Magnetic Energies 
(Perfectionnement au brevet nA°591.115, Nov. 12, 1924.) 
( 28 August 1928 ) 


Preceding French patents # 591,115 of November 12, 1924 and # 630,832 of November 12 1925 
showed that the magnetic field of force is consisted the monade Aether (monade only or in an 
infinite number) put in breaking stress by the shock, the clash or the abrupt one movement, apart 
from any ascribable efficient intrinsic cause with metals or other bodies known as magnetic, 
showing a component or duel of opposed fluidic forces, also bi- polar, which tends to be put in 
cross, formant solenoid, of which the rhomboid-solenoid of one narrow zinc band, holding place 


of "pile", conduit with the same demonstrations, as it supplements entirely, revealing all the 
complex mystery of the field of force, with the consequences which in are the corollary. 


The point criticizes welding, therefore of rupture, the two opposite fluid forces in their duel 
magnetic is very exactly with the R/2 circle in the past illustrated out of cut by the diagram 
qoppa Q, become the letter Q (removed alphabet cadmen by religious scruple, like too clearly 
figurative); in plan by diagrammatic sign pi (P), become the letter P, according to fig. 1. This 
critical point being the original source of the electric effect by magnetic tension, it is enough for 
to cause this rupture by tension of each monade, producing an electric effect, to arm with small 
points eighth notes, conducting magnetic, two carrier rings, southern and boreal, at the point 
critical R/2. 


The monades, hung without stop on the crowns southern and boreal, are broken by the shock and 
separate in atoms from two kinds: ones pertaining to the axis, - others, with the periphery, - in 
even time that an electrical current is produced, passing on copper wire as in the others "piles". 


However, if one puts outstanding under this "pile" soleno-rhomboid a mineral heavy lorry, which 
is not not metal, such as a nonporous stone, one notes the passage of a greater quantity of 
electricity. 


The flow of the axis, according to the attraction of the weight, precipitated there of itself, 
constituting the heavy atom broken monade, in the pure water of the large terra cotta vase where 
this 

"pile" is plunged. And, in effect, one can there collect it by putting in contact with this heavy 
stone the least weight of mercury at the bottom of a tube of glass, in which a driver goes down 
from 

fine gold or simply of gilded money, insulated under wool, that this driver is gold a formed 
continuous wire chain, or on the contrary discontinuous, forming like a chain of button or gold 
dusts in money wire gilded, on hair or wool yarn. 


At the other end of this driver, plunging out of pure water test-tube, and without there being 
"circuit" nor "closing" unspecified, these heavy atoms arrive slowly by jumps, formant a bunch 
of bubbles (oxygen and hydrogen of the analysis of water) on the noble metal, on which the 
carbon of oxide and carbon dioxide is reduced, making iridescent until the black the brilliance of 
metal. 


This reduction is faster still if the test-tube contains lime water instead of pure water, - lime 
playing the part of constant supplier in these carbon dioxides drawn from the atmosphere. For 
debarasser of lime, there is to only filter drop by drop on very fine sand and in layer enough 
dense. What is known as once and for all. 


At the same time, peripheral flow, released light atom of the heavy atom, are assembled by the 
pores, while jumping, to the edge of the high terra cotta vase where one can collect it by 
another metal driver different and less heavy than that know-described (brass, bronzes tin or 
bronzes of aluminium), discontinuous or continuous, under the same conditions as that of the 
flow of axis. 


One can still detect it on the edge even vase, where one makes drain one or two nails of iron soft, 
soaked as a preliminary until oxidation to the surface of the water of the vase of "pile". 

Under the influence of flow, all the edge thus touched passes slowly to the red crimson: high- 
carbon dye that one can collect when it is desiccated. If the key of oxide is made outside with 
below edge of the vase, the high-carbon dye which occurs is yellow of gold, - colour which 
degrade until the pale yellow as one descends the keys on the level from the crown lower of the 
"pile", 

only provided with this one. 


Same results if one puts the driver on a collar of stoppers (cork oak, wood-of-ivy, etc.) floating 
on the surface on the circumference of the vase. Same results still, if this driver connects on a 
crown of sticks of cane well dry, Faerula communis L, posed as in cornice on the high edge of 
the vase, without contact with water. What explains why, in the Mediterranean countries, one 
puts at the neck she-cats out of milk of which one drowns the kittens, and which die quickly if 
one leaves them none of it nurse, small collar of stoppers: who attract and stop in the passing, of 
the cerebral sines to the ganglia mammaires, by the flow of the hairs, peripheral flow light, 
creative, with the costs of the glycoses, lactic mucleines, as it will be shown in addition. From 
where the Latin name of cork: saber, literally "with udder". And no she-cat dies, in spite of the 
"scientific" smiles. What explains in the same way astonishing it phenomenon by oxidizing 
catalysis due to porous platinum, and only in this porous or divided state (foam or sponge). On 
attractive metal, more eminently conducting magnetic, the Aetheric multitude of the monades 
comes to run up, in tension vibratory. On platinum sponge which blackens, peripheral flow piles 
up, untiring and ceaseless generator of the organic acids. The astonishing phenomenon is thus 
only magnetic, it platinize acting "only by its only presence", like other metals in any magnetic 
field. 


The difference in weight between the heavy stone and light porous wood thus facilitated 
quartering and separation in its two atomic elements of the monade dislocated by the clash on the 
point. 


From where the name of Atom = section of Alpha, letter A being the diagrammatic sign of the 
monade of ether in rupture by tension, as the history of this erudite letter shows it, - and not 
"indivisible", misconception and nonsense, impossible fiction which one is astonished to see 
taken as material base by certain scientifism. What reveals the nature of the monades: an inflow 
and bipolar, which suddenly released of a peripheral flow which wraps it around, precipitates in 
vertical circles axipetes, in fall accelerated towards a point known as to nadir, word-with-word 
"of that which descends ", the Berber one, borrowed by Arabic, ader: to go in bottom, to go 
down, - whereas flow peripheral, also bipolar, goes up in circles axifuges towards the point says 
zenith, literally "with released", of Berber, borrowed by Arabic, via Spanish: c-A@nit (with the 
accent on the first syllable). From where the balance of the monade in a neutral state in the ocean 
of monades, called "vacuum" that is the Ether ocean, - the imponderable zenith force making just 
balance with the nadiral ponderable force, which it holds in suspension until the shock of 
rupture. For this reason, it is rolling up in funnel which is necessarily the best. It is form c?ur, 
which is thus obligatory to perpetuate the movement. 


The electric flow being always better if one inserts the coal of electrode below bottom of the 
"pile", close to the suspended stone, it follows that this fluidic current, simple effect of the 
magnetic tension with its and shackle R/2 uncoupling or qoppa-pi (QP), the fate of this ring 
follows, which is the cause of this effect of tension; and that, consequently, this flow of the ring 
of rupture even follows the law of the axis, that of gravity; it melts towards nadir it, in dextrogyre 
movement. 


It results from it that the diagram 2a, showing: 


1. Decoupling, in side tension, releasing them one of the other, two flows magnetic of the axis 
and the periphery; 


2. Respective unfolding, by tension of longitude, into boreal and southern, of each one of these 
two uncoupled flows, becoming unipolar: I-O and I’ -O'; Is reduced, in the normal case of the 
two flows uncoupled by report/ratio one with the other, but not duplicated polairement, with the 
fig. 2b. So that, the movement of southern overriding that of both others: 


1. The flow of axis, bipolar, I', tiny room with a movement: that of left on the right (direction of 
needles of a watch); is dextrorotary; 


2. That of periphery, also bipolar, O', tiny room with a movement: that of right-hand side with 
left (contrary direction of the needles of the watch), is laevorotary. (the double "cross of 
Lorraine", with unequal cross-pieces, reduced to a "simple cross".) Without having this figure 
always present at the memory, it is useless to undertake a scientific study. However the 
experiment shows that if the electric flow follows the fate of its ring of rupture, which follows 
the law of the axis, that of gravity moving dextrogyre, this electric flow to neutralize it the inflow 
and nadiral can never reach, which can consequently to accumulate, concomitant and without 
relaxation, at the same time as the electric fluid, on same heavy body, electric driver: of metal for 
example. What is applied, but without that one knows why, in the field of force which is the 
"accumulator". 


But if this known as heavy body is other than a conducting metal, or if there does not exist, fluid 
of tension electric always tends to follow in its walk and until in its movement the other zenith 
flow of the periphery, which, very slow, is always let reach. And for this reason a current electric 
(to currently preserve this denomination of use, although it is extremely vague) be accompanied, 
and always, in more or less large proportion, of the zenith impulse of the periphery. 


One can easily see it by means of an old ordinary "pile", of which the "porous one" out of use, 
does not stop any more for chemical work of "salt", known as "depolarizing", peripheral flow 
light, which leaps in the electrical current that it tends to cancel, and whose sudden starts violent 
one are if abrupt and rapids that the needle of the "voltmeter" starts in disordered jumps, like 
c?ur of a patient reached of fever. It is thus well him it "driving" of famous "climbing salts" 
which go up by coals, cross the edge of the vases of pile not coated with paraffin, to follow it 
obstinately "running", - tending to cancel it, at least seemingly, but more exactly to modify it. 


The obviousness is the same one if with this old "pile" or that described above, one connects the 
positive one, even without completing, on a rhombe of induction previously described. That the 
driver of copper, inductive electric, that is to say continuous or even discontinuous, magnetic 
induction on each one sections, discontinuous or continuous, occurs normally. It follows from 
there that in fact magnetic fluids lead the flow of their tension electric. 


Consequently, in any field of magnetic force, the largest diameter of a heavy lorry (like iron, for 
example, for powerful effects) the limit of the magnetic axis determines, of which flow is 
absorbed by the weight of this mass even, angular surface constituting the wall on which occurs 
the vibratory tension, if one rolls up it of a light coating, and especially porous: sapwood, terra 
cotta, dry bones, - which will absorb the peripheral flow, of which it will delimit it ray. True 
wood corner beside a corner of iron, and an equal power, which doubles exactly tension load, 
completing the easy total disjunction of the two forces of Atther in the interval left between the 
axis weighing and the light entourage. Simple steel rifle in a tube of reed. 


Application to the "rectification" of an alternating called electrical current. Such a current 
comprises really different sections turning in opposite direction, of which ones (laevogyres, on 
the southern one) the others with the trailer trail (boreal, dextrogyre) waited until the latter 
cannot become transportable steam-engines that when put themselves them-even goes from 
there, in translatory movement, them electric sections of southern with the movement laevogyre. 
The fig. 3 indicates the diagram of it. 


One can either rectify it just as it is, or to fork it by duplicating his copper driver. "To rectify" 
wants to thus say to print a movement of direction, and of the same direction. By one fatal need, 
this direction must be laevogyre, because it is bipolar flow laevogyre of periphery which, 
through wood of the dry tube of reed, escaping from the influence from the ring electric of the 
field of force created, will clutch in the passing the inductive electrical current to rectify, he 
printing single sound direction moving laevogyre. What is effectively facilitated if the wire of 
the inductor and current to be rectified, in the way of the field of force, is also conductive 
magnetic zenith, i.e. if it contains, for example, zinc, tin, aluminium, are in layer thin, that is to 
say out of alloy. 


In fact thus the currents to be rectified are the creators of the rectifying field of force. The rolling 
up of brass, under permeable envelope with the magnetic impulse (flax, hemp, etc), is done thus 
sinistrorse on the cane of reed, starting with the lower end, point entrance of the current, where 
creates for itself southern. The cane must be vertical, in order to facilitate the continual flow of 
the axial one with nadir by the bottom of the rifle sharpened at a peak fine. On the diagram nA°4, 
the field winding with to rectify is carried intentionally beside the field of force of the tube 
(instead of being rolled up around) in order to to better do to seize the detail from what occurs. 


The energy effort of the Bi-magnetic tension, in the vacuum left between wood and steel, creates 
there an electric ring without exit, resistance which is transformed into heat, - effect projector 
comparable with that of the wheel block made up on a wheel by a sole or shoe of wood on the 
iron of the rim. This heat, which can be very intense, according to the intensity of the field, being 
able to harm the hardening of used rifle, it is necessary to make it cure by itself its evil, making 
absorb by two layers of insulators: soften soot in a little linseed oil on steel rifle, powders gums 


and resins with linseed oil filling the interval. Thus as of that heat rises, the resins, which absorb 
it, tend to melt out of varnish, and soot acts as cement. 


It is not other thing which currently occurs in the "rectifiers" of use, just as in the "coherers" for 
the waves known as “hertzian" (tube with iron filings, fragment of crystal, gum-gelatines, etc), 
which are not, it is seen, who "rectifiers" of current. - In mercury the bulb, the current to be 
rectified, instead of being external (as it could as well the being on a wickered bulb) penetrates 
inside, on mercury vapor, creating a field there of force, whose axial one is disjoined by the 
attraction of mercury where it precipitates, followed, but without effect neutralizing, by the 
electric circular ring of the field of force, under the influence of which start to whirl mercury 
moving dextrogyre, resulting heat consuming itself with to evaporate, - while the light peripheral 
flow, attracted by glass of the bulb and the light one vapor of vaporous mercury, seizes with 
violence the primary current to rectify, i.e. to direct, and involves it in its director-conducting 
waltz laevogyre. 


This hollow cane with sword, which is not other than the Hellenic and mythical dolAn, like the 
"reed of Isis ", is not thus, in reduction, that" religious fascis the "of FlA¢men dialis, then more 
late, by plagiarism, of the political Lictor: chop magnetic steel narrowly wrapped bits of 
sapwood, very intertwined conducting strips, fasciae, peripheral light flow drawn aside by the 
other axe of 

wood which is the fascine of wicker, faggot fascinator. Marvellous apparatus, which is not only 
the symbol, but the ideal body of the absolute disunion. 


But the circular electric ring of the field of force created, consumed to no purpose while creating 
heat, can be collected in other words induced, and to enter in translatory movement (movement 
transportable steam-engine), provided that it is led, because it can y have flow electric only if 
there is magnetic flow, and electric flow in a definite direction that if there is at the same time 
magnetic flow travelling obliquely with the other, which it involves and which it guides. 


Amplified apparatus. - Is a steel pivot, always with sharp angles or wall striated, pointed with 
both ends, for the access on the circular lathes of the bipolar axis magnetic, - and bent in arc, in 
the only goal to increase the tension, as well side as longitudinal, by avoiding the mutual affinity 
of two axial southern and boreal, with the reciprocal desire. The electric inductor which is rolled 
up around in a propeller dextrorse, large pure copper wire, will carry three sections of helical 
rolled up magnetic drivers to the entour of itself, but without contact none: 


1. A section sinistre, for the boreal point; 2. Section dextro, on the wall of decouplement which 
constitutes the steel pivot in sound larger diameter; 3. And a third, dextro, for the point of the 
southern one. The armature, at the same time magnetoelectric, is composed of a genuine silver 
wire (no copper) and striated helical, around whose helical sinistrorse is rolled up, but without 
any contact, the driver of the armature magnetic light peripheral, trainer of the electric armature. 


These various drivers of the magnetic armatures are narrow leather bands carrying and insulating 
one chain stopped, discontinuous, either points eighth notes, or of metal granules (buttons or 
pearls), angular or striated, with nature different, so different weights, for each impulse of the 
axis and of the periphery and their ring of couples: a. Gold, gilded money, alloy hooks of gold 


and a fifth of money, amalgam of mercury with gold or money, etc, or granules identical, for the 
bands of axial and of slip-circle on the circumference of pi (P), on which iron granules or hooks 
could be employed; B Hooks of brass, bronze, copper-aluminium, in granules (hollow pearls) 
identical, for the bands of the impulse on the periphery. 


Indeed, if these conducting chains are without interruption, formant continuous line, the flow 
electric of the field of force created there the impulses continue: on the circumference of qoppa- 
pi (QP) the alternate one of the rupture which is cause of the electric effect; and in the armature 
on the periphery it zenith light, - and nothing passes by the wire of the electric armature. 


The progression by jumps of the magnetic atoms can be better compared than with the same 
jumps vibratory of the escarbot-grasshopper (kind "Elater"), still named taupin, and also 
blacksmith marshal, because of the small vibratory noise that it produces while jumping, 
precisely compared with that of hammer on the anvil, "somersaults" good studied and described 
well by the naturalists. Over the rolled up inductor of left on the right, its magnetoelectric 
armature, laid out like aforesaid, is rolled up of right-hand side on the left, the two free points 
boreal and southern remainder. 


Lastly, the unit is intertwined by a wickering or rolling up as tight as possible of long bits and 
flexible devices, of which the best (apart from the wicker, of the garou or saint-wood, Daphne 
conidium L, of young growths of fig tree, etc, for beams with great power) can be most varied; 
Gramon-of-mountain, Smilax will aspera L; Fragon, Ruscus aculeatus L; Viorne, Clematis 
vitalba L, etc. The details of each part of this equipment are given by the fig. 5. They are not 
different, moreover, except the vertical order, that those given by the second left-hand column of 
large panel with four columns whose semantic signs explain rollings up of the four arcs who 
surround in collars the high collar striated with divine "the Ram" with force, of the inductive 
"Ram", of which the rotatory movement of neck is admirably returned by the powerful artist who 
engraved this appearance of wonder on the granite wall of the large temple of Ammon, like 
reproduces it the stereotype which accompany the fig. 5. - (As for the semantic signs of the three 
other columns, which speak by themselves, they are now quite easy to include/understand. 
Explained in detail, realized by the experiment, they will be revealed at the convenient period, 
when the key is given, from now on discovered, of the diagrammatic signs which are the 
alphabet 

even of the universal ritual language known under the traditional name of Kuriologique 
language, stock of our profane languages and theirs signs of writing or letters alphabetical). 


It is thus well the side tension, the stretching in width, which is fundamental. Because it is it 
which cause the scission, at the critical point and capital R/2, and the open opening of the field of 
force of Atther, producing the electric double effect. It is still the tension which causes the 
stretching between each circle of the magnetic flow of axis, just as between each circle of 
peripheral flow, producing qualified effects "parasitic", all taken for "electric" and confused 
together, from which they differ radically, as they differ between them, as well physically as 
chemically. That is to say three effects of tension: 


1. The effect of tension critical to the R/2 circle is the A%olectrique effect, of the name of Elec- 
tryA‘n or ElectrA‘n, mythical generator of Electra = AlemA“ne, "wife" of Lecture theater- 


tryA‘n, and frightening mother of the Force of Hercules; 2. The effect of tension between each 
circle of peripheral flow is the Dionique effect, of name of Dionis, "mother" of Aphrodite 
Epitragia: that which follows the mystical "Goat"; 3. The effect of tension between each circle of 
flow of the axis is the Palladique effect, of crowned name of Pallas = "vibrating by shocks", 
Pallas optilatis: its pure light being phosphorescent like that of the glow-worm; Athena” 
glaukapis: to which is devoted owl and phosphorated oils like greases of the brain, sits of 
Intelligence. 


It is clear that the magnetoelectric "beam", as well right as in arc, cannot, by sound obligatory 
device, that to give the electric tension as well as the total, unipolar flows or bipolar, of two 
flows of the axis and the periphery, like that of their carrier ring, but without any separation nor 
analytical insulation in the infinite variety of each one of these impulses, whose properties differ 
according to turns' from the circles from their own tensions. What rhomboA* de only can make it 
possible to obtain. It is agreed, before continuing, that it is necessary to understand by inductor 
or means of induction magneto-electro-dioni-palladic, an unspecified cause of shocks: wind, 
running, moving water or beachcomber, tumble of rocks, blows on a sistre, tambourine or 
tambourine, etc. being able to accelerate the natural movement of the monades of the Afther. If 
one takes preferably, like means of induction, an unspecified electrical current or magnetic, 
already preexistent, it is only as average more convenient to have a constant cause of shocks by 
these forces in go, but without anything more. 


That is to say thus an electrical current like means of induction. But in order to simplify, the talk 
will be tiny room with the only case of the tension at the point criticizes R/2 showing how to 
separate in the armatures the magnetic flow of the electric flow, or on the contrary how to join 
together them, - same devices being able to be employed for separation or the meeting, in the 
armatures peripherals: magnetic flow and of its effect of dionic tension or flow, - in the axial 
armatures: magnetic flow and of its effect of tension or flow palladic. To increase the extent of 
the tension on this joint point of the rupture Bi-fluid, instead of limiting this circle with a 
theoretical circular line, it is appropriate to cut off on a pole, boreal for example, the heavy wood 
rhomboide being used as mould until the circumference of this ring by lengthening it such an 
amount of that one will want, even beyond the neutral line between the southern one and the 
boreal one by cavity of the southern one. The other pole will be tiny room with a hemispherical 
or ogival cap, or with a cone which can be truncated, formant "head of bludgeon", and of which 
the largeest diameter will be given by R, - as has and B of figure 6. 


In order to be uniform from one end to another its length, the electric inductor (large pure copper 
wire and striated helical) will carry helical 5 sections of magnetic rollings up, but each one of 
them forming a stopped, discontinuous line: 


1. section, sinistrorse, for the axial one of the boreal point makes hooks of gold, gilded money, 
etc, on narrow leather tape doubled below another band to avoid contact with the copper wire 
(electric inductor) on which it is rolled up; 


2. section, dextrorse, for boreal QP, made same gold hooks, gilded money or amalgamate, iron 
and lead, with same leather bands; 


3. section, sinistrorse, for the boreal and southern peripheral not duplicated, of small hooks of 
brass, bronzes, etc, with same leather bands. 


4. section, dextrorse for southern QP (like the 2nd section); 


5. section, dextrorse, for the axial one of the point of southern (like the 1st section). This rolling 
up with points 8 notes is thus exactly similar to that employed for the narrow one bandage zinc 
serving of "pile" soleno-rhomboide. 


In this state, the 5 sections function separately, leading the related magnetic flow whose atoms 
leap by jumps from one point or a granule to another: the axial ones rather quickly, slowly those 
of the periphery, separated from the fluids of their own tension: electric, dionic, palladic, it is 
enough to insert between leathers, at the base of the hooks or granules, in contact with them, one 
soutache or a conducting plank continues of the same metal. And in the studied case, sections 2 
and 4 must be joined together, by interior passage, or section 2 to advance on the southern one, 
so that there is an electrical current involved in the same flow with the double flow of QP 
reduced to the only dominating movement of southern, the movement dextrogyre. It is this 
sexual energy couple which constitutes Heracelia Albia or Heraclean Forces , who in this state is 
deoxidizing being able to give rise to hydrocarbons. And in this case, the electric flow tending to 
being parallel with the inductive line, two bands of sections 2 and 4, instead of being rolled up in 
whorl, can be folded up and hemmed, engaA®nant the inductive one. But on the contrary to 
separately collect the fluidic effects of tension: electric, dionic, palladic, it is necessary that there 
is no contact between the continuous wire their drivers and discontinuous chains of the magnetic 
atoms, - which continuous wire can be: Pure copper for the electric one; Pure money for the 
dionique one; And pure gold for the palladic armature, whereas metal hooks or granules of 
discontinuous drivers of the magnetic atoms can be replaced: 


For the peripherals, by small hollow pearls (small glassware, distort precious stones) or balls 
porous of hard limestone-ferauli - emptied seeds their seeds: roughcast fruits of sainfoin, 
"Onobrychis caput-galli Lam.", "Onobrychis will satira Lam." (esparcette); cores emptied of 
micocoules, Celtis australis L, bored cores of azederach, Melia azedarach L, of wild cherries, 
Cerasus arium D.C., - small watery or terrestrial emptied shells, etc.) ; ? For the axial ones, by 
seeds full like those with the pepper plant, Piper longum L, of gattilier. Vitex Agnus-castus L, 
(from where its name of "Lamb-pure"), cores heavy of wild jujube tree, Zizyphus lotus L, etc; 


Threaded in chains, with intervals, either on hair, or on wool. 


Maintaining to isolate one from the other magnetic atoms to each circular tower from their 
proper tension, with an aim of using the specific energy which is clean with each one, endowed 
with virtue different as well physical as chemical, it is enough to lengthen such circular ring 
which one wants to obtain energy, instead of limiting it to a theoretical circular line (fig. 7), as it 
has just been known as for the circle criticizes R/2. The number of these tensions, in other words 
of these circular rings, can be regarded as infinite; but in practice, as the experiment shows it, it 
can be reduced to 3 on each pole axial, to 7 on each pole of peripheral flows, as fig. 8 indicates 
it. 


However induction, like already known as, in the field of force of Aether, is at two distinct times, 
from where two capital phases: 


1. That of decoupling by side tension, releasing them one of the other, the two forces Aether; 


2. That of the unfolding by tension in length, boreal and southern for each of two uncoupled 
flows. In this state of insulations, as well by dual decoupling as by polar unfolding, it is clear as 
the reciprocal desire of the insulated atoms, in other words affinity, plays instantaneously, - it is 
in the final analysis with-statement the invincible tendency in an initial state of inertia, perpetual 
consequence of constant strength breaking activates passive inertia in a state of quietude. Also 
with the rhomboid-solenoid each impulse of comparable nature is put it fatally moving in two 
directions opposed, according to unequal tendencies causing the rupture of balance, - the rings of 
this rupture, or starting points of this contrary walk in two opposed directions, being fixed as 
follows: 


Axial impulses towards the axis: 1/3 of the distance; 

Axial impulses towards P: 2/3 of the distance. 

Peripheral impulses towards the periphery: 3/7 of the distance; 
Peripheral impulses towards P: 4/7 of the distance; As fig. 8 indicates it. 


As an indication, the respective functions of the atoms of the Aether, like organic or vital 
creative forces, are indicated very summarily, by the statement of the substances procreate, on 
the diagram of the fig. 9. As it is known as higher, the means of induction could be as well 
current magnetic already preexistent. The importance of such a fact is very large, because 
peripheral or zenith flow light is released, accumulated everywhere in enormous quantity, 
everywhere where there are shocks and unspecified porous body: air blast, falls of water of 
stopping, movement of wheel or turbine of mills, undulation of waves or movement of the tide, 
grinding on a grinding stone, etc, - as it is easy to see it, from the marvellous capacity of the 
"fascine fascinatrice", of the collecting "faggot". These wood light can be divided into two 
categories: 


1. Those which simply tend to attract light peripheral flow, such those already quoted; 2. Those 
which tend to attract it and to monopolize it (to accumulate or store). Such are those containing 
of sodium in an organic state: "Capparides", "Frankeniaces", "Salsolaces". In the same way for 
those very rich in potassium: gorses, etc. The distinction is important for the case where one only 
aims at helping induction on suitable drivers. Thus on driver prepared like aforesaid, 
discontinuous if one wants to draw aside the current dionic, who tends to follow his own flow of 
tension (that tends to also follow the electric flow), this one is started as of the moment of the 
contact with the light collectors: faggots of gorses to the bottom of some fall of water, protective 
mantelet of boards of the wheel of a mill, wood raft on the waves, moyette of orache out of tree, 
Atriplex halimus L, shack of caper plant, Capparis spinosa L, on a rock in the medium of the 
spray. It is force moving, easily collected, without any mechanical apparatus, but being able to 
transform itself into mechanical movement. It can act just as it is like chemical energy. It can 


create field of force, magnetoelectric inductor, by a device of form rhomboA" de similar to those 
described. It still can, in this field of force creates, to increase, by multiplying it, Aetheric energy, 
by simple parallel juxtaposition of a second driver in chain intended for the amplified coating, 
isolated from the inductor by partition of parchemia: what gives to the unit (inductive and 
induced) the appearance of the partitioned pod of the astragale. - whose divine art of ancient 
architecture, with the spine roughcasting its prickles, decorated the twisted column opened out in 
Aetheric volutes, between which the ritual sheet of acanthus is spread out, whose natural petiole 
shows in half-compartment triple device of induction: large line of the inductor, double helical 
line of the armatures. It is with this energy accumulated into enormous volumes on small islands, 
reefs, shelves or outcrops friable, clashing violently by recohA@sion sudden, which produces the 
relaxation, with equal volume of inflow atmospheric in tension electric, that it is necessary 
without any doubt to allot the astonishing sudden detonations that one hears of time to other with 
broad maritime trimmings with not very dense, and named emergences "Barizel-gun" (gun of 
Barigel). Such are also the causes of the sudden hurricanes. Thus the stupid use of the 
"radiotelegraphic" waves, disconcerting without trA”ve the Afther of the Earth's atmosphere of 
which it upsets calms necessary by continual and frightening settings in breaking stress, by 
ruining the order even seasons necessary to the vegetable life, threatens until N its existence the 
life of humanity. All this study relates to the field of force rhomboA* de taken out of cut, 
illustrated by qoppa (Q). Same results and same demonstrations with the study in plan, according 
to the figure of pi (P). Indeed if gold wire are embroidered or one covers with bractA@es of the 
same metal rectangular a leather panel of the shape, formed of cut out bands and imbricating one 
the other in order to form degrees of staircase, but calculated so that the point criticizes R/2 is 
well exactly with the two jambs of P, it is easy to see, according to the plan of the fig. 10, that 
peripheral flow, here side flow, tending to rock in horizontal cross under the effect of the tension 
by the shock, to go up to the zenith, compared to the vertical impulse of the axis which the 
maximum of this tension will be exactly with the angles of incidence indicated by the cross 
highlighted: what precisely makes this panel the quartered ecu of the heraldic blazon. On this 
gold staircase, covered with a cover, slightly tilted on the vertical line, attracting the monades 
Aether which run up against it, the field of force is laid out according to limits' fixed by carefully 
calculated surface, with a solution of continuity by light rising of the gold tablecloth, which 
forms two small vaults finishing in fork with two acute angles, to the two angles of lower 
incidence of crossed ecu. 


1. As it is between the fork of each small vault that the rupture of the monades occurs, whose 
atoms leap on the points of each fork, that is to say to go towards the axis and to go down with 
nadir, that is to say to go towards the side edges and to go up to the zenith, an electrical current 
results from it, which leaves on driver between the southern one the southern axis and side one 
rocked going to boreal side rocked on this southern of the axis, like iniquitous the photographic 
reproduction, deposited to be used for the intelligence of description and corresponding to the 
fig. 10. (All this group will be explained besides, in good time, in its more meticulous details). 
One sees now why any record player is slowly discharged from its load electric, anywhere it is. 
The electrophorus, on which come to run up against the monades in perpetual movement, plays 
the part of the thA*seion above, laying out a new induction to with it and invisible, - as these 
crowned objects: gold hilastA”re of the pure and massive gold Arch (: Induction y creating 
according to the weight of gold), rational of the high priest (i.e. "rational", word-with-word 


"calculated"), cantabrum augural, and labarum "pagan", which pled without 
including/understanding it it "Christian" Constantin: in hoc + vinces. 


What completes to show moreover that the "cross of Oerstedt" is actually not an electromagnetic 
cross, but an only magnetic cross, the holy cross essentially, as the diagram of the fig. 11 the 
highlight, - the electrical current being here (and as always besides) only one inductor which 
creates a field of force. And as the side magnetic flux always tends to the cross compared to the 
axial one, limits extreme its deviation, is an angle of 90A°, it follows that the magnetized needle 
can only tend to the cross compared to the current, without it being possible for him never to be 
put in cross, since, taken between the two southern ones and the two boreal ones of the field of 
force created, the extreme limit of its possible deviation can be only 45 degrees. 


The phenomenon which the fig. 11 explains is thus the same one, exactly, except the inversion of 
the poles, which that, natural, from the fig. 2b, - according to which, knowing the deviation of 
the needle of the compass compared to the poles of axis of the ground, one could calculate the 
exact position of the transverse branch of his "magnetic cross", which varies, one sees it, 
according to a play of rocker, according to the power of the tension. 


The perpetual motion is thus shown: the perpetual motion fluidic, likely to create the perpetual 
motion fluidic, likely to create the mechanical perpetual motion, - and not the reverse, as it is of 
use, without major reflexion, to consider the problem. 


And here shown that the cause of the movement is the clash chaotic, is in the jump by jerks; that 
the continuous motion is in oneself impossible, can be only one nonsense. Not being able to be 
without to be discontinuous, its continuous aspect is only one vain appearance. That of the 
human heart, eminently discontinuous, jerked, irregular and slow, is the typical example. This 
movement creates the life, and the life is only one continuation of bumps. And it is thus in truth 
that are opposed:For the sterile electric purpose, the great creative magnetic cause; With the 
heating powers frigoric power; With nothing of carbon the sovereignty of the Aether; With the 
factitious straight line the curved arc and the zigzag; With the madnesses the speed reason of 
slowness; Health with the fever, and life with death. The present addition thus completes to show 
the intrinsic nature of the field of force. - It first of all shows the intimate difference of the two 
forces in duel which make it up: that of the axis, ponderable, according to the law of gravity, 
plunging towards nadir it; and that, imponderable, of the periphery, going up towards the zenith, 
- of which atomic flows, by the stretching of their circular layers, or by the between-shocks in 
their jumps of progression, have a particular tension; radiation vibratory called palladic for axial, 
the and dianique one for the periphery, - two forces coupled in a force first, which is trine in 
power, of which uncoupling by the shock and the clash causes the vibratory effect called electric. 
It shows then the means of easily the disjoindre per heavy pivot and light entourage; then that to 
collect them and to put them moving on matters of the three "reigns" (mineral, vegetable, 
animal), as well as the flows of their effects of tension. It shows finally how to separate them 
between them as well as their effects of vibratory tension or rays their atomic shocks, by 
discontinuous ways of stopped drivers, - proving as well as the jump and the jerk is the law of 
the movement, creator of the life. On these complete data, many and many apparatuses, for 
innumerable ends: physics, chemical or mechanical, can from now on be built. He was described 
only those which are typical. The others could be it. But these others, whatever they are, even 


these currently of use (dynamo, magnetoelectric), and whatever their goals, depend all from now 
on, without being able to withdraw itself from it, of these major data which reveal the admirable 
one and complex mystery of the eternal Afther: clash of its monades to the shock of their atoms, 
whose jumps hopping in their spiral dance make an immortal round. 


FR33826E 
Energies Magnetiques 
1929-03-25 
[ FIGURES ONLY ] 
a t ; 
Fig. f 
a? 
pi of 
oe . .... Ligne neutre 
of 
O qoppa 
4 
o 
hr 
Fig. 2a Fig-2b , 


Fig.3 
Boréal | 0 dextrogyre) 
oo fr as” FS 


| Pini ‘ fe \ y~ \ - 


Austral (Oa ‘Leevogyre ) 


yiinigt 
RH 


A Ss 
Boré2/ 
+ 
GOOGLE SEARCH RESULTS 


Boutard Louis 

Sous la plume d’ Armand Hatinguais, collaborateur et ami de Louis BOUTARD, le lecteur 
trouvera dans les pages qui suivent une biographie sommaire de ce ... 
pagesperso-orange.fr/quanthommesuite/boutard.htm - 5k 


Aether Foundation - Université Internationale 

Based on the works of: Mesmer, Karl von Reichenbach, du Potet, Wilhelm Reich, Viktor 
Schauberger, V. Grebennivkov, John W. Keely, Louis Boutard, ... 
aether-foundation.org/university.htm - 27k 


Aether Foundation - Centre de Recherche 

Retour aux sources méconnues de I'antiquité vol.1, Louis Boutard, 1963; Retour aux sources 
méconnues de I'antiquite vol.2, Louis Boutard, 1963 ... 
www.aether-foundation.org/research-center/research-center.htm - 39k 


Keely Net Mail List: Jacques Ravatin & novel about J.E.W. Keely 

probably don't (like Leon Sprink, Louis Boutard, Max Picard). He experimented with the Leon 
Sprink device, an orthogonal electromagnetic ... 
www.keelynet.com/interact/arc_1_98-7_98/00002830.htm - 5k 


Louis Boutard (1880-1958) is one of the French genius that we studied and continue. to 
appreciate. The good thing is that such genius makes it easier to ... 
www.iet-community.org/iwone/IWONE 1/iwone_proceedings_final_web_version.pdf 


Sous la plume d’Armand HATINGUAIS, collaborateur et ami de Louis BOUTARD, le ... Louis 
Boutard, notre grand savant ami decede le 8 avril 1958, ... 
www.arsitra.org/yacs/files/fetch.php/149/louis_boutard.pdf 


See the works of Louis Boutard (the French man quoted above, the Searl effect, Hutchison 
batteries are an expression of this knowledge). ... 
ether.sciences.free.fr/bases.htm - 54k 


H2o0 mon amour: colloque 2004 

Travaux et decouvertes Louis Boutard. Yves Le Guelaff, 72 Le Mans. ENVIRONNEMENT. 
L’eau dans les habitations: influences geobiologiques et humidite latentes ... 
www.effervesciences.com/s_sites/h20/H20_coll/col04.htm - 12k 


Le pdle Nord n'a pas toujours ete glacial - ARSITRA.org ... 

Cela devrait permettre de conforter les travaux de Louis Boutard. Le magnétisme genere du froid 
donc le pdle n'a pas toujours été magnetique ! aujourd’hut ... 
www.arsitra.org/yacs/articles/view.php/116 - 17k 


Liste de discussion de radiesthesie 

Keely, Shauberger, Louis Boutard, Lavinay, Leon Sprink, Priore, Bignant,. Quiquandon, 
Reich...et d'autres. D'autre part, au sujet des menhirs, ... 

rad.udev.org/a-edf.html - 43k 


Etheric substance in relation to sound and vortexs ... 
terra.pioneers.free.ft/5S/Books.htm - 16k 


Aether Foundation - Presentation 

De Mesmer, Wilhelm Reich, en passant par Baraduc, du Potet, Reichenbach John W. Keely, 
Louis Boutard, Viktor Schauberger, R. Blondot etc., tous ces noms ... 

www .fondation-aether.org/presentation-FR.htm - 22k 


Chauncy J. BRITTEN 


Atmospheric Electrical Generator 


Daily News (Lansing, Michigan), December 31, 1930 


Inventor Promises Free Light & Power 


Electric light and power “as free as air” is the literal promise of Chancey J. Britten, 73-year old 
electrical wizard of Charlotte, Michigan. He is obtaining patents to safeguard his invention, a 
device which actually extracts electricity from the air without the aid of customary generators 
and motors. It consists of an aerial, home-made generator, and storage batteries. Photo shows 
him in front of his home, which he lighted for two years without expenditure of a penny for 
maintenance. At right is a closeup of the generator. Britten has defied anyone to explain the inner 
workings of his plant. 
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Radio Apparatus 


US Patent # 1,826,727 (Cl. 250-20) 
(October 31, 1931) 


Chancy J. Britten, of Charlote, Michigan, assignor to Britten Light & Power Company, of 
Lansing, Michigan, a corporation of Michigan 


This invention relates to improvements in radio apparatus in the nature of an economizer and 
clarifier. 


The objects of the invention are particularly to economize and conserve the current and to 
regulate and to clarify the tone. 


Further objects and objects pertaining to details and economies of construction and operation 
will definitely appear from the description to follow. 


I accomplish the objects of my invention by the devices and means described in the following 
specification. The invention is clearly defined and pointed out in the claim. 


A device embodying my invention s clearly illustrated in the accompanying drawings forming a 
part of this specification, in which: 


Figure 1 is a detail perspective view of my improvement designed as an attachment to an 
ordinary radio set. 


Figure 2 is a full size vertical detail longitudinal elevation view partially ins ection on a central 
plane. 


Figure 3 is an enlarged detail sectional view on line 3-3 of Figure 2 through the body of the 
main connection. 


Figure 4 is a detail diagrammatic wiring view showing the relation of my apparatus in 
combination with a radio set. 


The parts will be identified by their numerals of reference which are the same in all the views. 


1 is the base which may be of glass or suitable insulating material. 2 is a metal supporting 
column secured to the glass base in any suitable way. 3 is the main connector of my improved 
economizer and regulator having a horizontal portion 31 disposed in proximity to the base and 
secured thereto by a suitable welded or soldered button 32. It has an upright portion and 
horizontal portion 33 disposed through the upright supporting post 2. This connector comprises 
an outer tube or casing 34 preferably of copper, an inner central wire 35, around which is 
disposed a coil of wire 36. The coil of wire is embraced within a layer of mica insulating 
material 37. The tube is preferably under partial vacuum. Plugs 38 of insulation are in the ends of 
connector 3. 


The inner central wire 35 and the coil 36 have their ends connected to suitable binding posts. The 
binding post 4 on the lower horizontal part provides the connection to the radio set 5 containing 
the usual A, B and C batteries and being otherwise organized as indicated diagrammatically in 
Figure 4. 


The binding post 6 is provided with connection 7 leading to the positive terminal 8 of the battery 
9. The negative terminal 11 of the battery 9, which is a 4-1/2 volt dry cell battery, is connected to 
the lead 10 to the aerial. 


The battery 9 is a duplicate of the C battery of 4-1/2 volt capacity but is not coupled up to act as 
a C battery but in the particular auxiliary relation specified herein. 


Just how the structure results in the advantages stated is problematical and applicant is only able 
to state the results and define the structure which accomplishes the same without expanding on 
the theory by which it is accomplished. 


Having thus described my invention, what I claim as new and desire to secure by letters patent is: 


The combination with a radio set comprising A, B, and C batteries and an aerial of an 
economizer and clarifying device comprising an auxiliary battery dry cell, a base with post, a 
metallic tubular casing with a horizontal lower part and an upright and an upper horizontal part 
disposed through said post, a central conductor, a coil of wire around the conductor, the opposite 
ends of said conductor and coil being connected to a single binding post mounted on the upper 
and lower ends of the tubular casing which casing is suitably sealed at the ends, a mica insulation 
between said coil and the casing, a connection fro the lower binding post to the antenna 
connection of the radio set and from the upper binding post to the positive terminal of said 
battery dry cell, and a connection from the negative terminal of the said battery cell to the aerial 
of said radio set. 


In witness whereof I have hereunto set my hand, 


Chancy J. Britten 


Figure 1: Detail perspective view of improvement designed as an attachment to an ordinary 
radio set. 


Figure 2: Full size vertical detail longitudinal elevation view partially in section on a central 
plane. 


Figure 3: Enlarged detail sectional view on line 3-3 of Figure 2 through the body of the main 
connection. 


Figure 4: Detail diagrammatic wiring view showing the relation of apparatus in combination 
with a radio set. 


Alexander V. CHERNETSKII 


[ Chernetski / Chernetsky ] 


Self-Generating Discharge Plasmatron 


NOVOSTI press release 03NTO-890717CM04 (17 July 1989 ) 
Spec. Sci. Tech. 13(4), 273 (1990). 


VACUUM ENERGY: A BREAKTHROUGH? 
by 
Andrei Samokhin 


The model of a plasma generator which can convert physical-vacuum energy into electricity has 
been developed under Prof. Alexander CHERNETSKI at the Moscow Georgi Plekhanov 
Institute of the National Economy. Such generators could lay the groundwork for the future 
environmentally-benign power industry. 


Classical physics cannot explain what happens when a plasma discharger placed in the 
Chernetski circuit is started: for no apparent reason the ammeter pointer shows triple strength-of- 
current increase [sic] and energy output is several times above input. The plant's efficiency is 
much more than 1. 


No magic is intended. Additional energy outputs at specific plasma discharges are fixed in 
several independent expert reportsby the Lenin All-Union Institute of Electrical Engineering. 
This effect has been checked by different methods. Whence this mysterious energy? 


Self-generating discharge 


Prof Chernetski, the author of the first ever study paper on plasma-diagnotics equipment (he has 
been in this field fro 40 years now) and 20 inventions, never knew what he was probing into 
specific unstable plasma states at strong-current discharges could have led to. In the early 70s, 
he and fellow-researcher Yuri 

Galkin worked on a basically new type of high-frequency plasma generator which could at high 
power do without unwieldy energy converters. In one test, they discovered input-output energy 
gap. [sic] 


"I knew electron drift begins in plasma and sought to deduce a combination of variables in which 
fluctuating plasma instability emerged in discharge," Chernetski says. "Gas discharge was meant 
to serve as a powerful stimulator of electromagnetic modes and, all of a sudden and in defiance 


of the law of conservation of energy, a strange energy imbalance was produced. Repeated 
experiments with different circuits proved energy output to be always greater than input." 


The mysterious discharge stimulating additional energy extraction was called the "self generating 
discharge (SGD)". Measurements showed that part of the discharge power went back into the 
network as if two series-connected electromotive forces were at work. 


In a bid to try to explain the experimental data, the researchers actually tried to prove the 
impossible. One of their proofs was very "strong". The one-megawatt substation of the Moscow 
Aviation Institute, where Chernetski and Galkin were staging an experiment with a powerful 
plasma unit, burned out. When the dischrage currents reached criticality, superstrong current was 
"born" in the generator and went back into the network, playing havoc with the safety devices 
calculated for short-circuit. Later on, they read in books that earlier in the century the power 
plant of prominent Yugoslav electrical engineer Nikola Tesla caught fire under similar 
circumstances in the United States. Chernetski and Galkin were sure that Tesla was making such 
experiments, but did not publish the results. They are also sure that vacuum energy can explain 
this mysterious effect. 


A Vacuum-Powered Lamp 


The researchers relied on the present-day quantum physics idea of "zero-point oscillations" in 
physical vacuum. Such oscillations signifying the birth and annihilation of virtual pairs -- the 
particle and anti-particle, distinguished from the normal elementary particles by a negligibly 
short life, a mere 8.10/-21[sic] sec. Emerging below the zero energy level from "nothing" and 
returning to "nothing", virtual particles as if defy the law of conservation of energy. Quantum 
electrodynamics explains this paradox through the Heisenberg uncertainty principle. Under it all 
the precise particle characteristics cannot be learnt simultaneously and, therefore, one must not 
require from nature "punctual" abidance by the law during such a short time as the life of virtual 
pairs. The observer fails to notice anything, while every virtual pair is more than real, carrying 
an energy of more than half a million electron-volts during its lifetime. The potential energy in 
the electric bulb vacuum is enough to boil the earth's oceans, Americans John Wheeler and 
Richard Feynman have calculated. 


Until recently the vacuum energy idea was only a daring hypothesis bordering on science- 
fiction. The lamp powered by vacuum in Chernetski's basement laboratory in the center of 
Moscow made it a reality. 


This is how he explains his miraculous experiment: "The self-generating discharge emerges 
when the discharge current reach a definite critical density, when the magnetic fields they create 
ensure magnetisation of plasma electrons and they begin to perform mostly cycloid movements. 
The interaction of currents with their magnetic fields forces the electrons to deviate to the 
cylinder-shaped discharge axis and the electrical field emerges. It has proved to 'switch on' the 
physical vacuum: in this field the vacuum is polarised and consequently the virtual pairs begin to 
move in a definite direction, instead of chaotically. The virtual positrons accelerate plasma 
electrons, giving them part of their energy. The current in the circuit builds up and additional 
energy is discharged on the resistor switched into the discharge circuit. Clearly, only part of the 


tremendous vacuum energy is extracted. 


"We've developed several circuit versions which can find application. In the later experiment 
with an input power of 700 watts, that extracted by the generator loads resistance was three 
kilowatts, or nearly five times more. This is by far not the limit and with more powerful plants 
and the corresponding calculations megawatts of free electricity can be produced from a minimal 
power source." 


Self-Generating-Discharge Plasmatron and Space Travel. 


Yuri Galkin looks at the future of their discovery: "Its applications are wide-ranging. For 
example, engines based on the self-generating-discharge plasmatron. Until now all attempts to 
use plasmatrons as engines failed, because strong electron and ion bombardments rapidly burnt 
out the electrodes. Self-generating discharge leaves them inatct and such engines can be used in 
aircraft, trains and autos. It would be logical to create a new environmentally-wise power 
industry. Portable hydros, wind power plants and solar batteries boosted by self-generating 
discharge could become an enormous source of electricity. With time, they could edge out the 
costly and hazardous fuel-firing and hydraulic [hydroelectric?] facilities. Already now we can 
build a plant which would supply electricity for a township or factory. A vacuum power station 
comparable to giant facilities could be designed today. Our discovery can revolutionise 
cosmonautics." 


Laboratory experiments have proved the possibility of using the kinetic effect of self-generating 
discharge for accelerating bodies in space. Galkin has calculated the parameters of a self- 
generating-discharge plasmatron that could serve as the propulsion engine of the future, 
replacing the present unwieldy rocket engines. Powered by a minor ten-volt source, it can deliver 
power enough for the takeoff of a large spaceship. Tapping the ambient space vacuum, it could 
fly eternally. 


Unknown Waves 


"We didn't think of only industrial applications," Chernetski recalls. "Self-generating discharge 
turned out to produce wave radiation which was hitherto unknown, but evidently existent at all 
times. Like sound waves, its waves have a longitudinal electric field component and a high 
penetrability through condcutive mediums, including metals. It turned out that these single 
waves, ‘awakening’ the hidden vacuum energy, can alter substance structure. "The experiment 
staged at the Burdenko Institute of Neurosurgery in Moscow several years ago showed that 
directional SGD radiation accelerated nuclear beta-decomposition by 5%-6%. This is only one 
example. We supposed that, like SGD-generator radiation, longitudinal electric-field component 
waves could also be produced by living beings, man in particular. Comparative experiments 
were staged to prove the impact on men with extrasensory perception and of our device on 
different objects. In both cases parallel impact on the high-stability quartz generator made its 
frequency ‘drift' by several orders of magnitude. The filament resistance of the incandescent 
lamp decreased considerably. Probably we are on the road to explaining such mysterious things 
as extrasensory perception, telekinesis and bioenergy. 


Vacuum-Ether 


The experimentally-verified concept of Chernetski claims to be a theoretical breakthrough in the 
basic quantum-physics idea of the energy structure of the Universe. It is generally recognised 
among physicists that all elementary particle interactions, and hence every existing phenomenon, 
occur with the help of virtual-particle exchange. How does it come about? 


"Full annihilation of virtual pairs cannot take place in the event of partial energy extraction in 
self-generating discharge, because a ‘certain’ virtual dipole must emerge -- two separate charges 
with a 

common negative energy. This means that together with energy extraction vacuum 
structurisation and ordering takes place. Actually, our concept is a return to the idea of the 
universal ether at an entirely new level. We say that the ordered dipole vacuum, or ether, is an 
all-penetrating energy medium in which processes occur which are related to virtual dipoles and 
subject to the uncertainty principle of modern physics." 


Chernetski asks: if vacuum structurisation is a constant process, isn't this an opportunity to state 
the law of conservation of entropy in the Universe in opposition to the idea of its steadfast 
decrease? 


What if this work helps to clear up the nature of gravitation, which is as dim now as it was in the 
times of Newton? What his concept of the vacuum shows the road to the long-awaited 
explanation of the Grand Unification theory? 

"As as experimental physicist I won't say our theory is 100 percent correct," Chernetski declares. 
"It's much more an opportunity now to have indisputable experimental data to prove the 
opportunity of creating a basically new power industry." 

Only a rapid switch to new energy can save human civilization from ecological catastrophe. The 


research program must be developed immediately and a center set up to coordinate cooperation 
between world scientists. Natural and unlimited vacuum energy is at our doorstep. 


http://www.nuenergy.org/index.htm 
http://www.nuenergy.org/video/chernetski.ra 


Video 


Self-Generating Electrical Discharge 


Alexander V. Frolov 


I would like to present my comments on well-known paper by Alexander V. Chernetsky «About 
physical nature of biological energy phenomenons and its modeling» that was published in 1989 
[1]. He showed clear analogy between physical nature of telepathy and his discovery named as 
electrical «self-generating discharge» SGD. 


The SGD produce longitudinal electromagnetic wave that is not accepted in classical physics 
since it can be created only in some substance like the sound wave can be created in air. But it is 
the experimental fact and the substance we have to talk about is the ether or the material space. 
Alexander Chernetsky used the term «physical vacuum» to show principal difference between 
his «structured vacuum» and «vacuum as nothing». The waves we'll discuss are the energy 
density waves created locally in space so there is some volumetrical density of this energy. In 
other words, the space is product or result of some process and its energy density is depend of 
the parameters of the process. When we'll get the way to generate the wave it means to create 
some local change of the space or material object structure located in the area of the wave. The 
experiments proved it. 


The development of biological energy science is important direction of medical research in 
strength of the possibility to correct biological field of the object and it is the correction of the 
reason of the disease. Many scientists present the biological field like some special kind of the 
field but others think it is electromagnetic one. Academician Vernadsky developed the 
conception of global energy and information field of our planet that was named as «noosphere» 
and it is the result of any processes for all biological objects. In this case the biological field 
should be high penetrating field through any barrier or screen. Also it should be self-sustaining 
energy process to keep the information for a long time. By Chernetsky the energy field of 
biological objects can be produced by longitudinal electromagnetic waves and they are 
generating by means of movements of electrical charges (plasma) in energy centers and channels 
of human, animal or plant [2]. The electrical plasma of SGD he investigated is similar to 
biological plasma and it demonstrate the negative electrical conductivity that is the condition for 
self-sustaining energy mode. So, the medical topic we started is connected with «free energy» 
topic also, i.e. the wave must be getting energy from surrounding medium to exist and this 
method can be developed in fuel-less source of energy technology. By this way of operation the 
space itself is the source and it become locally more «thin» or more «rare» when the energy is 
extracted directly from it. The term «rare» is connected with some frequency of the process and I 
would like to note once more: the space can be considered as some periodical process of some 
frequency and its energy density is depend of the frequency. The mechanical analogy is some 
«free energy system» that is taking energy from invisible rotation of surrounding substance. 
From my point of view, this frequency can be considered also as local rate of time flow and the 
«time machine» technology is not impossible idea and it does not require some tremendous 
power input but it is the secondary effects of the free energy device if it is an «extractor» of 
power from the process of the existence of the material space. 


One of many experiments by Chernetsky was dedicated to investigation of biological nature of 
the longitudinal electromagnetic wave. The experiment was made in Moscow by V.I.Dokutchaev 
[3], in Novosibirsk by Y.V. Tornouev, and in Moscow by A.V. Chernetsky. Small animal was 
killed and just at this moment the electrometer detected the changes of electrical field gradient. 


The animal was submitted in metal box so classical transverse electromagnetic wave (Hertz 
wave) should be screened and only longitudinal electromagnetic wave (Tesla wave) can 
penetrate the screen. I have to note the analogy with N.A.Kozyrev's experiments [4]. He 
investigated the wave that is produced by any non-reversible process, for example by dissipation 
process or by deformation of elastic matter. The wave was detected by several methods: 
electrical component of the wave was detected by electrometer. The mechanical effect was 
detected by special rotational weight system. The wave produce changes of structure and 
electrical conductivity of a matter and it can be detected by any balanced electronics circuit when 
one element of the circuit is placed in the area of the wave. N.A.Kozyrev named the waves as 
«density of time rate waves». He detected this wave also for the process of fading of the part of a 
plant. So, the seasonal and daily changes in the energy density of space were described by many 
scientists as changes of the ether density can be explained by the changes in biological activity. 
For some applications it is useful to consider the same wave as the flow of some particles, named 
as «chronons» by Academician Albert I. Veinik [5]. He detected local changes of the rate of the 
time by means of two equal quartz oscillators when one of them was submitted in the area of the 
generated «flow of chronons». Really, we have to talk about some changes in the matter 
structure (up to inter-atom distance) of the quartz that produce detected frequency difference. 
The same experiment was described by N.A.Kozyrev for his «wave of the density of the time». 
To use some common term let's name this wave as the Energy Density Waves (EDW) in 
difference from electromagnetic wave (EMW). It is the longitudinal wave, i.e. the energy 
density is modulated in the direction from the generator to infinity. The velocity of the wave is 
the question of investigation but if the space (the ether) is considered as some solid state matter 
there are no any doubts to take it as super-luminal or instantaneous velocity. Let's take an 
example: when one push the table at the same moment all points of the table are moving and the 
velocity is instantaneous. It is corresponding to Kozyrev's theory and he proved it in the 
experiments to detect real and imagine positions for a star. He got information about visible star 
position by means of electromagnetic waves are spreading with limited velocity of light and the 
real position was detected by the trajectory of «wave of density of time» that is instantaneous 
information signal without any spreading. 


In other words, we have to use four-dimensional view to consider three-dimensional world as the 
system of some density of energy and when one create the changes of the density this four- 
dimensional wave is not spreading along some spatial dimension but it is created in all points of 
the Universe at the moment of creation. Sure, the value of the change near of the generator and 
far from generator is different so it is local changes in some sense. 


N.Tesla investigate the standing wave of electrical nature like the wave he observed in process of 
natural storm. In 1932 he wrote: «...1 showed that the universal medium is a gaseous body in 
which only longitudinal pulses can be propagated, involving alternating compression and 
expansion similar to those produced by sound waves in air.» [6]. Now we have few different 
views to the ether: Is it absolutely solid state body or the gaseous one? There is fine solution to 
solve the problem and this approach is proved experimentally by A.M.Mishin, St.-Petersburg [7]. 
He published the results of long-time measurements he produced in his home laboratory. The 
equipment included special detector made as auto-oscillating electromechanical system with 
some biological element to get electrical signals from changes of biological plasma state. By 
Mishin, the system detected all turbulent disturbances (the temperature) of the ether, anisotropic 


properties (direction and polarization) of the ether and the ether fluxes (the ether winds). His 
conclusion is: the ether exist in different states and the state depend of the parameters of the 
turbulent disturbance. For ether-1 it is solid state body, ether-2 is dense superfluid liquid, ether-3 
is connected with molecular motion and it is gaseous body, ether-4 is stellar plasma state and 
ether-5 correspond to galactical processes. By this view the Tesla's understanding of the ether is 
true for certain energy level of process in the space. Kozyrev's instantaneous interaction by 
means of active properties of time is possible in solid state ether. 


Let's consider the technology of SGD by Chernetsky to show the source of energy for it. At first, 
we have to suppose zero point oscillation reality, i.e. vacuum structure is some process of 
transformation from photons to virtual electron-positron pairs and from electron-positron pairs to 
photons. When strong electrical field is created on surface of the plasma the vacuum structure 
should be polarized and by this reason the movement of virtual particles acquire certain direction 
to increase electrical field intensity and to accelerate plasma electrons. By this way Alexander V. 
Chernetsky explained his over-unity experimental results. [1, p.16]. He wrote about some kind of 
radiation that is created in biological over-unity energetics process like SGD, so by his opinion 
the global energy-information field of the planet (noosphere) is created as superposition of these 
self-sustaining waves. Also he noted some telekinetic facts can be explained by the hypothesis of 
vacuum structuring if human brain can produce quite powerful image of some object and this 
image will get energy from vacuum to interact with real object [1, p.21]. 


Let's note the term «holography» that is useful for any case of information reproduction when 
some small part of the interferention structure include information about all sources of the 
waves. Since the global information field is produced by energy density waves we discussed 
above the interferention image will be four-dimensional structure and the notion of «part of 
image» is different from ordinary holography. In a few words: three-dimensional holography is 
result of interferention of electromagnetic transverse waves and the information is submitted in 
thickness of the photography emulsion so any point of surface of holographical plate can be 
used to reproduce all image. It is necessary to use some coherent source of electromagnetic 
waves (laser). Similar technology can be used to reproduce information from four-dimensional 
interferention structure but it is necessary to use some coherent source of the energy density 
waves. Also there is the difference: information can be reproduce from any point of three- 
dimensional holography plate since there is some thickness of the plate, and information can be 
reproduces from any point of four-dimensional holography structure if we'll use some period of 
time. The time axis is the analogy for thickness in this case. This hypothesis include supposition 
about some elementary period of reproduction for all material structure of the Universe. The 
Planck constant and discrete laws of quantum world allow to calculate the period of time that is 
minimal part of four-dimensional structure to reproduce it at whole image. From this point of 
view any process that is creating the energy density wave also it is production of the «recording» 
into global energy-information structure. Medical application of this theory is quite simple: it is 
necessary to produce some compensation «recording» to remove the disease or aging process. 


If three-dimensional holography image is copy of real material object that create the 
interferention structure of electromagnetic transverse waves in thickness of the plate, so four- 
dimensional holography is copy of real energy process that create interferention structure of 
energy density waves in structured vacuum. When three-dimensional holography is reproduced it 


is possible to see image without real material object. When four-dimensional holography is 
reproduced the energy process can be detected without material structure of a «generator» that is 
connected with original process. The power of reproduced process is depend of used coherent 
source of energy density waves. 


Technical aspects of experimental SGD device were not detailed by Chernetsky in [1] but he 
explained the ways to get SGD. By his definition, self-generating discharge is special type of 
electrical arc that can be created at certain value of density of discharge current. Since volt- 
ampere diagram of any arc consist of decreasing and increasing part, Chernetsky noted two ways 
for self-sustaining electrical oscillations: at first, small current way on the decreasing part of the 
diagram when the resistance of the arc is negative, and at second, great current way on the 
increasing part of the diagram when the arc plasma electrons are interacting with strong magnetic 
field of plasma (so called pinch-effect was found by Chernetsky in 1960th). First way seems me 
as most simple and effective way and there were produced some simple experiments to prove it 
[8]. But Alexander V. Chernetsky used the second way to get the self-sustaining oscillation in 
plasma. He noted: the pinch-effect produce the radial electrical field in the arc and corresponding 
radial magnetic field. In development of his explanation let me note: since the primary source 
create axial movement of changed particles between electrodes, the reason of radial separation 
and additional energy of the plasma particles is well-known Lorenz force. Positive feedback in 
this circuit is the next: pinch-effect compress the plasma in radial direction, then radial 
electromagnetic field interact with axially moving particles of plasma to increase radial 
separation, so the energy of plasma particles is increasing up to change of electrodes polarity that 
stop the arc process. The change is produced by plasma particle and the source is direct current 
source only. The changes of electrodes polarity are possible only if the energy of the particle is 
increased in process of the movement in the arc gap between electrodes. Capacity and inductive 
parameters of experimental device define the resonance frequency of the oscillations. Chernetsky 
tested 3MHz oscillations and duration of pulses was about 30 microseconds. He used voltage 
600VDC (direct current source). The plasma was created in hydrogen at pressure about 0.1 T. 


To consider the mechanism of creation of longitudinal electromagnetic wave Alexander 
Chernetsky used Dokutchaev's theory of «charge equivalent» [3]. The effect is explained as 
result of relativistic changes of distances for two groups of electrical charges those are in relative 
motion. The distances between moving charges are less than the distances between charges in 
rest. This change in distances is equivalent to some additional electric charge and it is 
proportionally to the velocity of motion. The effect was tested in superconductivity circuit that 
was submitted in metal box (Faraday screen) and when the current was created in it the changes 
of electrical field were detected out of the box. It is possible only for longitudinal 
electromagnetic wave to pass through metal screen [3]. 


I have to note some connection with gravity experiments by Podkletnov who is experimenting 
with superconductivity circuit. The changes of weight he detected can be explained by 
interaction with longitudinal electromagnetic wave. The wave is the energy density wave and in 
area of the wave all material things will change the structure and the weight. Sure, it can be used 
for gravity drive design. 


Dokutchaev's «charge equivalent» can be created both in superconductivity state metals and 


biological plasma, Chernetsky wrote. For the self-generating discharge the reason for 
longitudinal wave is radial component of the current (charges are moving both in axial direction 
between electrodes and they are oscillating in radial direction). Most important point is property 
of the wave to get energy from substance where the wave is created. It is based on negative 
conductivity of the substance Chernetsky calculated for the longitudinal wave. By this reason, 
the second law of thermodynamics can be discussed: if the vacuum consist of so called «virtual 
dipoles» so the structure of space can be ordered (structured) or disordered (unstructured). 
Chernetsky noted: the entropy is increasing in material world but this changes always is 
compensated by decrease of entropy (structuring) in physical vacuum. N.A.Kozyrev consider the 
same balance as changes of «density of time»: if some process, for example, crystallization or 
dissipation is created in matter, the corresponding compensation changes were detected in space 
near of the process [4, page 386]. 

The waves are generated by biological plasma produce the same structuring of the space and 
these «mind-forms» can demonstrate interaction with real material objects since the energy 
density wave are real energetically independent self-sustaining objects. 


Experiments were produced by A.V.Chernetsky, Y.A.Galkin, S.N.Kolokoltzev [1, p.84] to find 
changes in resistance of electronic circuit element if the element was submitted between plates of 
capacitor of self-generating discharge device. The same experiment was organized to show the 
changes of the oscillating frequency for quartz oscillator. The frequency was changed in 1000 
times and more. It is necessary to note that the changes were unreversible after the structure of 
the elements was changed by the energy density wave. Other interesting aspect is long-time 
structuring of the space that was experimentally proved by Chernetsky: the area of space 
between the plates of the capacitor produced the same effects to change the structure of matter 
after the capacitor was removed or disconnected from self-generating discharge device. 


In this short review I tried to join some things to show real perspective ways for new 
technologies in most important applications for energetics, spacecraft industry, medicine and 
telecommunication. No matter if one consider it as far future fantastic perspective. It is reality 
and all you need is to create the arc by Alexander V. Chernetsky technology. 
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From: "duca@swcp.com" <David.A.Duca@swcp.com> 
INERTIA1.ASC 


But the reason I'm writing about this, is because of a fascinating discovery made in Russia by 
Alexander Chernetski and tentatively called the PLASMATRON. In our past meetings we have 
discussed MagnetoHydroDynamics (MHD) and the possibilities it presented as an over-unity 
device. An ionized gas that was 'supercharged' with high density magnetic flux seems to exhibit 
certain properties which Chernetskii claims to take advantage of. 


His description of the process; 


"The self-generating discharge (SGD) emerges when the discharge current reaches a definite 
critical density, when the magnetic fields they create ensure magnetisation of plasma electrons 
and they begin to perform MOSTLY CYCLOID movements. The interaction of currents with 
their magnetic fields forces the electrons to deviate to the cylinder-shaped discharge axis and the 
electrical field emerges. It has proved to 'switch on’ the physical vacuum; in this field the 
vacuum is polarized and consequently the virtual pairs begin to move IN A DEFINITE 
DIRECTION, instead of chaotically. The current in the circuit builds up and additional energy is 
discharged on the resistor (that is) switched into the discharge circuit (load). Clearly, only part 
of the tremendous vacuum energy is extracted." 


Note if you will, once the cycloid pattern is achieved, a specific direction of thrust is generated to 
force all loose electrons to be thrown off at whatever happens to be in its path, in the Chernetskii 
case, an energy collector absorbs the energy and then switches out the excess energy toload, such 
as a motor, light bulb or other device that performs a useful service. So, this is the same process 
as the inertial drive, except instead of using the rotation of a MECHANICAL part, we are using 
the spinning of the plasma, and instead of a weight, we are using a magnetic flux of a CRITICAL 
DENSITY... 


File Name : FROLOV1.ASC | Online Date : 09/09/95 | | Contributed by : InterNet | Dir Category 
: ENERGY || From : KeelyNet BBS | FAX : (214) 324-3501 | | KeelyNet * PO BOX 870716 * 
Mesquite, Texas * USA * 75187 || A FREE Alternative Sciences BBS sponsored by Vanguard 
Sciences | | InterNet email jdecker @keelynet.com (Jerry Decker) | |------------------------------------ 
wana nanan nnn nena nnn n enna nnn nena oan | I think this is a very important and seminal document, please 
study it carefully and if you choose to duplicate the circuits, we at Keelynet would appreciate it if 
you would share your findings with us, thanks!...>>> Jerry --------------------------------------------- 
wanna nnn nina nena nnn nanan onan This superior file was placed by Alexander Frolov on the InterNet 
and is the first detail I have seen of the early experiments of Chernetskii and Avramenko. Frolov 
links the experimental results of these two researchers with the high voltage stress principles 
used in the Testatika. Please note, this is early Chernetskii work, before he creating the cycloid 
pattern in the plasma as discussed in PLASMAFE.ASC on KeelyNet. Avramenko discovered a 
means of transmitting power through a single wire. The wire could be cut, tied in a bow and 
power would still move across the wires. The inventor claimed he used a 'monovibrator'’ with a 
transmitter at the power side and a receiver at the load side. I have tried to clean up the file to 
some degree for a clearer understanding. It is an excellent file with many clues......... >>> Jerry 
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INTRODUCTION 


The present article discusses the extraction of excess power by means of an electric discharge (an 
arc). This extraction technique relies on the application of a field of electric potential (rather than 
current) for the creation of power. DEFINITIONS Energy is the ability to do work. Power is the 
process of work per unit of time. Potential is the value of energy that can be used to make the 
work. 


PREHISTORY 


It is clear that any experimental data can be interpreted in the light of different conceptions. 


Nikola Tesla's research work for wireless power transmission from the point of view of 
energetics can be described as the transformation of high-voltage and high-frequency electric 
field energy as output power to make produce useful work in a load. The direction of some of 
Tesla's patent research [1] was the derivation of excess power from electric discharges. Towards 
the end of the 1960s Prof. Alexander V. Chernetsky and Uri A. Galkin, Institute of Electrical 
Engineering, Moscow, carried out experiments using strong arc currents and observed a 
phenomenon they called, the "self- generating discharge". 


Figure | shows the voltage U and current I for this special case of arc. 


Figure 1 
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Note that for part of the cycle the current is increasing while the voltage is decreasing. 
dI/dt>0 for dU/dt<O  F.l 

Negative resistance takes place 

R=U/. F.2 

This fact means that in the process of the self-generating discharge, by Chernetsky, the power 
P=IU F3 


is the inflow into the system from an outside source. Detailed description of Chernetsky's 
experiments were published in English in [2] and [3]. Power output was up to 500 Kwatts and 
the proof of a reverse current from the experimental system into the electric station was detected. 
The Swiss M-L converter described in [4] and [5] uses a high potential source like the 
Wimshurst machine where it is connected to "spark gap cylinders". These devices are capacitors 
which have spires between the cylinders to create a "slow electrical arc" between the inner and 
outer cylinders. 


SCHEMES FOR EXPERIMENTS 
Let us find what is the common observations we can extract from all the above technologies. 


Chernetsky's scheme was published in the magazine Energy and Ecology '86 in Russian, along 
with the following circuit: 


Figure 2 
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A.V. Chernetsky used 5 lamps for 220 AC in series as the load. So, the stepup transformer was 
rated at 220/1000 Volt, at 50 Hz. The discharge gap had carbon electrodes. When switch Sw is 
open the power in the load is increasing. I used a hand-made stepup transformer rated at 28/2800 
VAC at a 5 KHz input and using a high-voltage lamp as the load and metal electrodes. The gap 
was 2- 3 mm. A voltmeter and ammeter were used to check the input power. You will find in this 
experiment that the output power is increasing when the arc is energized, while the power in the 
primary circuit is decreasing. You can check that the Conservation Law is right: when Sw] is 
closed and the current of conductivity is in force, the connection to the load will lead to an 
increase of the power consumed. So, the "plasma element" in the circuit allows for the extraction 
of additional power from OUTSIDE of the system and NOT from the primary source. Now let us 
consider another simple experiment that is closely connected with the scheme above. A more 
detailed description of it is published in [6]. 


Use a high voltage metal piece, for example a screw-driver and create an arc between the end of 
it and one wire of a high-voltage transformer. 


Figure 3 
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Figure 3 


Check the power input and be sure that the power process of the arc is free from the input source. 
(I think he means no direct short) There will be no power consumption increase despite the 
powerful arc, which is sufficient to heat up the screwdriver. The next version of the experiment 
is possible if you have a single-polarity potential at the end of the wire for a pulsed current 
transformer. You will note that with a positive potential on one wire the arc is more powerful 
than for the other wire. This difference is not demonstrated using an AC transformer. Both ends 
of an AC coil can be used for creation of the arc. This difference will show the nature of this type 
of free power arc. Positive potential on the wire will provide for the attraction of free electrons 
from the metal of the screw-driver. It is not the current of conductivity that you are witnessing, 
but the DISPLACEMENT CURRENT. 


Application of the above effect into a useful form can be made like the well known Avramenko- 
Zaev-Lisin experiments [7]. 


The scheme is 
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The alternating potential as measured at point A is sufficient to establish a current of 
conductivity in the closed circuit of VD1-VD2-R. This diode pair configuration is called 
‘Avramenko's plug’. I used for this scheme a 30 VAC hand-made generator (variable oscillator) 
to supply the input for L1, at a frequency of 10 KHz. The transformer was rated at 30/3000 Volts 
and the diodes rated at 1.5 KV. The ammeter can be used as load R. Note that an ammeter placed 
between the transformer and point A does not show any current drain. CONCLUSIONS These 
circuits have experimentally proved the possibility of producing power in a load by means of 
POTENTIAL ONLY! Using a similar approach, mechanical motion, rotation and even a 
propulsion force can be created. So, free energetics can be formulated as the transformation of 
potential into power or Energy-Power Transformation. Since the power is a process, the question 
is the parameters of the process only. Alexander V. Frolov REFERENCES 1. Speculations in 
Science and Technology, Vol.13, Number 4, 1990, p.249, Donald Kelly, A Review of the Free- 
Energy Scenario. 2. EFE-Denver Report, p.94-B22-02, Vacuum Energy Developments, Andrew 
Michrowski, Published by Planetary Association for Clean Energy, Inc., 100 Bronson Av., Suite 


1001, Ottawa, Ontario K1R 6G8, Canada. Order by email 100276.261 @compuserve.com 3. 
A.V. Chernetsky, About physical nature for bioenergy, Moscow, 1989, in Russian. 4. Newsletter 
of Space Energy Association, Vol.2 p.3 Published by SEA/US, P.O.Box 11422, Clearwater, FL 
34616, USA. 5. Dr. Patrick G. Bailey, Proceeding of Denver'94 Conference, "Other voices: A 
Summary of Research not Present. Re: Paul Baumann's Methernitha Free-Energy Machine. 
Institute for New Energy email address: INE@padrak.com. 6. The single-wire electric power 
transmission, A.V. Frolov, published by New Energy News, December 1994, p.13-14. P.O.Box 
58639, Salt Lake City, UT 84158-8639, USA. Email INE@padrak.com. 7. N.E.Zaev, 
S.V.Avramenko, V.N.Lisin, "The measuring of Conduction Current that is stimulated by 
Polarization current, Journal of Russian Physical Society, No.2'1991, in Russian. 


Vanguard Note... If what this paper purports is true, then Bearden is correct in his theory that 
potential alone can drive a useable load. Many people have had problems with this claim, 
including me, because every power appliance we use requires current and not just potential 
(voltage). From my admittedly limited understanding of the matter, any energy can be ‘translated’ 
into a scalar form, which can be thought of as a stress soliton (bubble) in space, rather 
hyperspace. That soliton can simply exist in one location, can be 'thrown' like a ball, or 
sequentially streamed in a wavetrain to a given location where a receiver captures the solitons 
and translates them back into 3space. The nature of the energy sent using this method can be 
totally different from the nature of the energy received. Once translated to the 'base medium’ of a 
scalar bubble (soliton), it can be re-translated from hyperspace to 3space in a form which is 
determined by the receiver characteristics. For instance, you could use magnetic energy to create 
the stress wave, send it to a receiver and re-translate it back into 3space IN THE FORM of light, 
electrical current, sound, heat, physical vibration, whatever you choose. To quote from an old 
book 'Light, when properly resisted, can be made to yield sound’, from "Dweller on Two Planets’, 
available for about $18 from Health Research, PO BOX 70, Mokelumne Hill, CA 95245. Ask for 
one of their superb catalogs. It is interesting to note the work of Hooper, who used a moebius 
form to produce what he called a ‘motional field’, a PURE ELECTRIC FIELD or wave if 
streamed in a wavetrain. Would not a pure electric field be pure potential? Such a signal is 
INVISIBLE to matter and normal instrumentation, therefore can be transmitted vast distances 
without loss of energy by inductive, capacitive or resistive sapping. I think there is a distinct 
possibility that a pure motional (electric) field is in fact, a scalar stress bubble! Our friend Peter 
Kelly, of Georgia, also indicates this by claiming 'information as energy' where the signature of a 
mass is held in a pure electric field. To alter (transmute) a mass, you must suppress the magnetic 
to allow access to the electric. Once the changes have been made in the electric field, you restore 
the magnetic and the mass slowly transmutes to fit its new pattern. So, the potential which Frolov 
refers to, is probably a pure electric field which is 'translated' from its hyperspace form to 
CURRENT. Over the past couple of years, I have been toying with the idea that electricity is 
nothing more than a resistance to the flow of magnetic force and that electricity simply would 
not exist without resistance to its flow. But that's another tall tale.....have fun and please share 
your findings should you decide to experiment in this areal... eeeeeeeeeeeeeeee thanks...>>> Jerry 


http://www.qualight.com/ecomm/frolov/longwave.htm 


"Application of Ether Longitudinal Waves 
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By the ether concept, space is a physical substance that has a known (electric constant e and 
magnet constant m) and unknow, as of yet, properties. In any substance can be created so called 
longitudinal waves. In a general case, these are oscillations of the energy density in the direction 
of the wave spreading. In Alexander Chernetsky's paper "On the Physical Nature of Bioenergy 
Phenomenons and on their modeling", published in 1989, is described the properties of 
longitudinal waves which are created in so called "working bodies" (superconducting metal, 
plasma (electric discharge) and biological plasma). The theory of 1960, named as the "charge 
equivalent theory" was proposed by V.I.Dokutchaev, Russia (1932 - 1990). Relative motion of 
charges, according to Lorentz scale transformations, make the change of distance between 
charges of a moving frame of reference equivalent to an increase in charge density of the current. 
In a moving system there is created an additional equivalent charge: 

q = (qo/ 2) (u’/ C) by Dokutchaev 
where qo is the charge in a motionless system, u is the velocity of the system and c is the velocity 
of light. Dokutchaev's dissertation of 1970 described some experiments: superconductors were 
placed in an electromagnetically screened box (Faraday cage) but some signal was detected 
outside of the box when current was created in superconductor. The main conclusion is: 
longitudinal waves can be created in space (in vacuum) by means of electric energy and such sort 
waves is not screened by metal screens. Alexander Chernetsky also described some experiments 
in which longitudinal waves were created. In his version "the working body" is an electric 
discharge. There is a known pinch - effect (interaction between the electric current and magnetic 
field of this current) that leads to high frequency oscillations of the plasma. Radial components 
of the density current oscillations is responsible for longitudinal waves which are spreading in 
radial direction also [ 1 ]. More than 60 years ago Nikola Tesla wrote: " I showed that the 
universal medium is a gaseous body in which only longitudinal pulses can be propagated, 
involving alternating compressions and expansions similar to those produced by sound waves in 
the air. Thus, a wireless transmitter does not produce Hertz waves, which are a myth, but sound 
waves in the ether, behaving in every respect like those in the air, except that, owing to the great 
elastic force and extremely small density of the medium, their speed is that of light." It is part of 
N.Tesla's article "Pioneer Radio Engineer Gives Views on Power", published in New York 
Herald Tribune, Sept. 11, 1932, [ 2, p.94]. American scientist Thomas E. Bearden explained this 
statement of Tesla in this way: An ordinary receiver uses so called "precessia of electrons" a 
phenomenon that is result of interaction between the electron gas of antenna metal wires and 
longitudinal waves [ 2 ]. Tesla wrote about a great mistake of modern science: "The Hertz wave 
theory of wireless transmission may be kept up for a while, but I do not hestitate to say that ina 


short time it will recognized as one of most remarkable and inexplicable aberrations of the 
scientific mind which has ever been recorded in history", article "The True Wireless" [ 2, p.95 ]. 
The technology of Tesla requires high potential sources (up to millions of Volts) that produce 
high frequency oscillations. The terminals that creates the longitudinal waves are spherical metal 
surfaces (sphere capacitor). The synthesis of Tesla's scheme and Dokutchaev's concept allows us 
to make the conclusion: longitudinal waves are generated by means of a changing energy density 
(electric charge density). Let's call it the function r(t). In a Hertz transmitter there is a changing 
energy density also, but it is linear density r,(t): the density of electric current in the wire of the 
antenna. It is a one-dimensional density of energy. In Tesla's sphere capacitor there is a change 
of charge value that is placed on the surface of the capacitor. So, it is a two-dimensional density 
of energy ra(t). N.Kozyrev [ 3 ] created so called "waves of density of time" by means of non- 
electrical methods: rotation plus axial vibrations of a gyroscope, deformation of a material body, 
diffusion and dissolving or crystallization of the matter, fading of plants and so on. Different 
detectors for such sort waves were used: the electrical component of the was were detected by 
means of a galvanometer, the gravitational component of the wave was detected by means of the 
weighing-machine, the chronal component of the wave was detected by means of an electronic 
scheme that used so called "Winston bridge" since electrical properties of the electronics 
components are changing in the wave area. These three methods showed the next: any type of 
change of matter structure that can be presented as r(t) (i.e. a change of density of energy) is the 
method for generation of the longitudinal wave. For example, if it is a change of volume density 
of matter, we can write the three-dimensional density function r3(t). It is connected with the well- 
known Poisson equation for gravitation. There are more complex methods for longitudinal wave 
creation. R. Ziolkovsky, Physical Review A, vol.39, p.2005, wrote in the paper "Localized 
Transmission of Electromagnetic Energy" about his experiments. Before the electromagnetic 
version, R. Ziolkovsky created an analogy in liquid to study the properties of wave and to create 
an optimum antenna system. What method of the energy density modulation is the best for 
telecommunication systems? Some experiments prove the possibility that living biosystem create 
longitudinal waves [ 1 , p. 50 ]. By this analogy there is the possibility for creation of a technical 
system. 


References: 1. Alexander Chernetsky, "On The Physical Nature of Bioenergy Phenomenons and 
on Their Modeling", published in 1989 by Moscow Politechnical Institute. 2. T.E. Bearden, 
Gravitobiology, 1991, published by Tesla Book Company, P.O. Box 


121873, Chula Vista, CA 91912, USA. 3. N.Kozyrev, collection of papers, published by 
Leningrad University, 1991. 
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STINET (Scientific Technical Information Network) -- the Defense Technical Information 
Center (DTIC) 


Accession Number : AD0643932 
Title : 
GAS DISCHARGE SOURCES OF IONS AND ATOMS WITH A GLOWING CATHODE, 
Corporate Author : FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO 
Personal Author(s) : 

Kozlov, O. V. ; Skoblo, Yu. A. ; Chernetskii, A. V. 
Report Date : 29 AUG 1966 
Abstract : The article introduces the results of work on sources with uninterrupted and pulsed 
regimes. Special attention is devoted to obtaining a well focused ion bundle and significant 
densities of the ion flux on a collector that is some distance (from several tens of centimeters to 


several meters) from the source. The source was used for probing the plasma with beams of fast 
particles. (Author) 


http://www.ssf-technologies.com/html/english.htm 
http://library.timacad.ru/sources/electr_izd/kovalev/6_vvodnie.htm 
http://library.timacad.ru/sources/electr_izd/kovalev/6_upravl.htm 
Chapter 6 -- “Theory of Harvest” 
by 


Prof . V. M. Kovalev 


Chapter 6.1 TECHNOLOGY OF FUTURE 
Controlling the live organisms and systems while using the low energy factors 
...In our investigations for increasing the functional activeness of plants, the quantum resonance 


radiator was used (Kovalev, Kalashnikov, Belov, 1998). The the field generated by the hydrogen 
gas discharging generator (HGG) has definite energy informational characteristics (power, 


frequency, periodicity and duration of radiation, wavelength), the change in the parameters of 
which ensures the address ness of its action and optimization of physiological biochemical 
processes considering the genetic features of the organism. The power of HGG flow onto the 
object constitutes - 0.5 — 1.5 W/m 2 in the field of invisible radiation with maximum 200 — 300 
hm and frequency of waves from 10 to 100 MHz. 


This electrophysical generator of action (patent of Russian Federation: No 2033200 dt 28.07.94, 
No 2045881 dt 28.11.94, No 2057552 dt 19.04.95) presents an electron block, the purpose of 
which is the creation and maintenance of plasma of high frequency arc discharge (effect, 
invented by A. V. Chernetskii, 1989) in the mode of oscillatory arc discharge in hydrogen 
plasma, leading to the creation of electric field of larger intensities, directed perpendicular to the 
axis of discharge. The discharge is realized inside the ceramic bottle of cylindrical shape 
(discharge lamp). The acting factor, leading to the increase in the functional active ness of live 
organisms, shall be the signal of special form (SSF)*, which is translated with the help of 
informational — acting complex, presented as a device on the base of a LAPTOP type computer 
with original soft ware. The device has the provision of recording system and transfer of primary 
action of generator in time and space. The form, orientation and properties of reproduced space 
of primary action — such as, of initial field. 


http://adsabs.harvard.edu/abs/1976AvTek..19R.110C 


Title: 
Plasma Acceleration in Nonuniform Magnetic Fields 
Authors: 
Chernetskii, A. V. 
Publication: 


( Aviatsionnaia Tekhnika, vol. 19, no. 3, 1976, p. 110-114.) Soviet Aeronautics, vol. 19, no. 3, 
1976, p. 81-84. Translation. 


Publication Date: 00/1976 
Bibliographic Code: 1976AvTek..19R.110C 


See also re: Correa -- 


http://www.aspden.org/reports/Es8/Rep8.htm 


ENERGY SCIENCE REPORT NO. 8 (1996 ) : ''"POWER FROM SPACE: THE CORREA 
INVENTION" 


http://www.jeanemanning.ca/articles/russian_discoveries.php 
Atlantis Rising ( June 2002 ) 


FORMER IRON CURTAIN HID REVOLUTIONARY RESEARCH 


CONFERENCES REVEAL ENERGY DISCOVERIES FROM FORMER SOVIET 
UNION 


... A focus on the East must include the late Professor Aleksandr Chernetskii of Moscow. He 
developed a plasma generator said to convert vacuum energy into electricity. A press release at 
the time quoted Chernetskii as saying experiments with different circuits proved that the energy 
output was always greater than the input. The mysterious effect was called the self-generating 
discharge. One experiment with a powerful plasma unit burned out the huge megawatt electrical 
substation of the Moscow Aviation Institute. The discharge had reached a critical point in which 
superstrong current flowed from the generator and back into wires to the substation. In an 
experiment with an input of 700 watts, the generator produced nearly five times as much. 


John CHRISTIE & Lou BRITS 


System for Controlling a Rotary Device 


The Cairns Post(3-8-01) 
The Inventors 
How It Works 


Lutec Skeptics Challenged 
Lutec Newsletter (Vol. 1(1), February 2002) 


WIPO Application # WO 00/28656 
Adams vs Lutec 


Rosenthal Measurements 


' 


"New Magnetic-Electric Device Offers Near Free Energy Source' 
by 


Penny Robins 
The Cairns Post (Northern Queensland, NZ ~ 3-8-01) 


Two Cairns inventors yesterday unveiled a world first commercial machine which can power a 
house from a permanent, clean, green and virtually free energy source. The machine, developed 
by Brinsmead mechanical engineer John Christie and Edge Hil electrician Lou Brits, has an 
international patent pending and is expected to go on the market for $4000-$5000. 


Relying on the attraction and repulsion of internal magnets, the Lutec 1000 operates continually 
on a pulse-like current 24 hours a day - producing 24 kilowatts of power - once it is kickstarted 
from a battery source. The device is more than 500 per cent efficient, compared to a car which is 
less than 40 per cent efficient and loses power through heat and friction. No powerlines would be 
needed to distribute energy from the individual power sources. There is no heat, harmful 
emissions or airborne matter in the transmission. If it were not for the magnets, which have a life 
of 1300 years, and the battery pack, which has a life of about five years, the machine would be in 
perpetual motion. 


A demonstration of the motor from the carpeted study of Mr Christie's Brinsmead home revealed 
the device in all its glory - bigger than the average cyclone back-up generator but much less 
noisy. M Christie and Mr Brits have been tinkering together on the motor in their spare time 
since they met in a Sheridan St cafe five years ago and began sharing ideas. One and a half years 
ago, the design was perfected and the pair lodged a patent with Brisbane patent attorneys Griffith 
Hack. Mr Christie said the next step was to develop a small-scale pilot plant in Cairns to begin 
distributing the motors to the places they were needed most - such as shops and homes in the 
power-starved Daintree region and the Torres Strait. He said the price tag for the devices could 
vary in remote locations depending on government rebates, freight and installation costs. 


The beauty of the device was that it was transportable and could be packed in a removalist van 
along with other earthly possessions when moving house, he said The only problem the pair now 
face is in raising $500,000 to start their production plant. "We're trying to keep it local, and 
trying to keep it in Australia, but it's hard because, offshore, they are more aggressive in taking 
up new initiatives," Mr Christie said. 


Already, the invention has received interest from the United States, China, Japan and Indonesia. 
"But we want to set up here and put the product on the market first, and then we'll take it to the 
world," he said. Mr Christie said it had been hard to keep a lid on the invention which had such a 
huge potential in the quest for clean, green, energy production. He said he and Mr Brit also 
feared the worst once they realised the significance of their invention. "We were afraid the kids 
would be kidnapped or we'd be shot, I'm not kidding," he said. "You hear horror stories about 
people running up against fuel companies, but it's all hogwash --- people in the main are 
desperately looking for technologies that will help our environment." 


The pair have begun discussions with Ergon [ the local electricity supplier utility] as there is also 
the opportunity of selling energy back to the grid. Mr Christie said the average home with a pool 
needed only 14kW of energy per day - which meant a 10 kW daily excess would be left over 
during the generation process 


Griffith Hack partner Cliff Carew, who was speaking from Brisbane, confirmed the device was 
genuine and unique. "An international application has been lodged, they've conducted an 


international search and haven't come up with anything similar, so it would seem to be a new 
concept," Mr Carew said. He said it would be another two and a half years before the patent was 
recognised in 140 countries around the world - the usual length of time for an international patent 
to be processed. 


Lou Brits (left) and John Christie 


The Cairns Post ~ Two Cairns inventors who say they have developed a radical new energy generating 
machine have been swamped with inquiries over the past 24 hours since going public with their 
discovery. 

One Cairns businessman already has offered a substantial sum of money to bankroll the establishment of 
a factory to produce the new generator. 


He was among a crowd of curious Far Northerners who rushed to contact Edge Hill electrician 
Lou Brits and Brinsmead mechanical enginner John Christie once news of their invention broke 
in the Cairns Post yesterday. 

Investors, people with scientific backgrounds and those who were keen to buy one of the new 


Lutec 1000 machines to power their homes swamped the Cairns Post and the two inventors, who 
work from home, with their calls. The generator is capable of producing 24 kilowatts of energy 
per day and is powered by the alternating attraction and repulsion of internal magnets once it is 
kickstarted from a battery source. 


It has more than twice enough energy to power the average family home, while remaining free 
from heat, emissions or airborne matter. Mr. Christie said he and Mr. Brits realised their 
invention "flew in the face of physics" by being 500 per cent efficient - but it worked. 


"The phone hasn't stopped ringing." Mr. Christie said yesterday afternoon. We've had calls from 
the Daintree - people wanting to place orders and buy them. We're happy about that but, really, 
we're not in the position to take orders." 


Mr. Christie said he began receiving phone calls from 7:30AM yesterday (when the story was 
first reported). 


Mr. Christie said people begain arriving unannounced on his doorstep from 8:30AM. 


He said two people he had never met before had even needed to be ushered out of the room just 
after 9AM when he went on air for a radio interview. 


An international patent is pending on the invention and the two men already have received 
interest from overseas. 


But Mr. Brits and Mr. Christie say they are keen to setup a production plant in Cairns to produce 
the machines on a small scale to power homes in remote areas of Queensland like the Daintree 
region and in the Torres Strait. 


Cairns businessman Alex Roma yesterday said he was prepared to help bankroll the production 
plant as it was an opportunity to expand industry in the Far North. 


Ahead of meeting the two inventors late yesterday, Mr. Roma said if their invention stacked up, 
he was prepared to up up "a large sum" to help make the local production plant a reality. 


"Looking at this, it's fantastic," he said. "I've always said Cairns needs a boost in industry - it's 
one thing Cairns is lacking. We'd employ local people and produce something we could export 
apart from sugar cane and seafood." 


Mr. Roma said an opportunity existed to produce locally not just the machines but all of the 
accompanying components. 


Member for Leichhardt Warren Entsch lent his support to the proposal to develop a plant to 
manufacture the clean, green power generators in Cairns. 


Ergon Energy spokeswoman Sara Collins said discussions were ongoing with the inventors, who 
hope to sell excess power back to the grid. 


The Inventors 
( Source: www.lutec.com.au ) 


John Christie (left) is the co-founder, CEO and chairman of Lutec (Aust.) Pty Ltd. 
Education: Auckland Technical Institute, Mechanical Engineer. 


He has a vast experience in operating small businesses, is on the boards of FNQ Outreach 
Limited and Trinity Care Association, and is a director of Technology Trading International Pty., 
Ltd. 


His business history includes introducing light steel framed building systems into North Qld., 
Co-Designing and patenting a new light steel frame construction system subsequently sold to the 
US. 


He co-designed, developed, and made patent application for a new form of wind turbine. 

He was Managing Director of Tarinfile Pty., Ltd., the owner of True Blue Sheds a successful 
North Qld company specialising in manufacturing, marketing and selling steel framed farm 
buildings, and low cost housing mainly to rural and remote communities. 


He has also held middle management positions with the Australian Broadcasting Commission. 


Ludwig (Lou) Brits (right, above) is the co-founder, managing director and head of 
development of Lutec (Aust.) Pty., Ltd. 


He is Chairman and director of TTI Pty., Ltd. TTI Pty Ltd is a state government recognised 
R.A.P. (remote area power) system provider. 


Education: Mechanical and electrical engineering and trade certificates (Europe). 


Mr Brits has had a varied international career including running hydro electric power stations, 
designing and manufacturing various electrical components for power stations. Maintaining 
power stations. 


He is an inventor of many and varied objects and products including a wind powered turbine 
system, electronic health care products, water treatment systems, and hydro/organic 
fertilizing/pest control products. 


He has a wealth of talent and inventive genius, and is well regarded and highly respected by 
those he works with. 


Lutec Pty., Ltd: "How It Works" 


( Source: www.lutec.com.au ) 


We have never said there is an "endless" source of energy emanating from magnets. We have 
said that the magnets we use in the Lutec 1000 are able to maintain their magnetic qualities for 


over twelve hundred years. That is a long time when gauged by human life expectancy, but is not 
forever. We welcome informed opinion, and to that end have sought out the highest qualified 
people in Australia and the United States of America to review our work. 


The Lutec 1000 only baffles those who misinterpret the actions taking place within it as being 
outside common scientific principles and laws, where in fact it certainly is not. We will try to 
make a simple explanation to demonstrate what motivates the Lutec 1000 motor/ generator: 


Let’s say we hang a ten kilo weight off a permanent magnet butted to a steel roofing beam, and 
that the only thing holding the permanent magnet to the steel beam is the magnetism. Now let’s 
do the same thing, but this time with an electro-magnet which requires a constant electrical input 
to maintain its magnetic qualities. 


Let’s say we leave them both there for ten years" 


They will both perform the same task, that of holding the ten kilos off the floor. The electro- 
magnet, however, has needed to be fuelled by electricity provided by a generator of some kind - 
it could be hydro, nuclear, wind, solar, coal or oil - and has cost a large amount in terms of 
energy. Much work (in the scientific sense) has been done to provide the constant electric current 
necessary to maintain its magnetic hold on the steel girder. 


Now take notice, the permanent magnet has not needed to be energised by an external source, it 
has done the job for free" using only the magnetism it contains to perform the same job. The clue 
here is in the title of "permanent" magnet. 


That same principle is one of the reasons the Lutec 1000 motor turns, it is of course the spinning 
of the centre core of the motor which is caused by the permanent magnets being attracted and 
then repulsed from the steel cores of the fixed stator coils. It is this primary movement that 
allows the magnetic fields around the stator coils to be "cut" by the effect of the permanent 
magnets sweeping past the steel cores of the coils. 


Note that we have achieved two effects from one cause, thus inducing an electric current per Mr 
Faraday’s theory, and so generating electricity as an output or product of the motors motion. The 
only electricity consumed has been that required to temporarily charge the coils and so creating a 
temporary magnet of like polarity to cause the permanent magnet to be repulsed rather than 
attracted. 


There are a couple of other major factors that we won’t go into here, suffice it to say that our 
current prototype demonstrates 1500% more "out" than "in"... 


For the technically-minded, the following formula is used to determine consumption of input 
power: 


If the waveforms are periodic with constant rotational speed of the machine and constant 
mechanical load on the output, then a calculation of energy usage over one full rotational cycle 
should suffice. Along with all previous assumptions remaining valid, the formula then becomes: 


1=T 
W(T)= AO MAG. 
=O 


L()=V,()10hm 


(where W(T) represents the net energy usage in joules over one period T). 


Lutec Skeptics Challenged 


(Unidentified source) 


Inventors of the controversial Lutec fuel-free energy generator have thrown off the machine's 
cover and invited sceptics to air their doubts when the generator is publicly displayed later this 
year. 


The Lutec 1000 has been refined and redeveloped for the sixth time and inventors Lou Brits and 
John Christie say the machine is almost ready for release. They are also inviting qualified 
electricians to personally contact them about becoming licensed installers for the Cairnes area. 


The sixth generation Lutec 1000 now stands one metre tall (in an upright position) and has a 
steel frame which has allowed the inventors to attach more magnets closer to the drum to 
increase the power generation capacity. 


Mr. Christie said the 'switches' used to supply the energy into the drum-shaped machine were 
also becoming smaller and more compact. 


The new-look Lutec should be completed by the end of the month and the inventors hope to 
display all six generations of the machine at the Hilton Hotel later this year. 


While Mr. Christie is eager to silence the critics with a public demonstration, he must wait for 
international agreements to be finalized. 


However, he did invite the 'doubters' to see the machine work in person, saying patents were now 
pending in more than 100 countries, and he could provide detailed information of experts who 
could verify their work. 


'They are welcome to contact us and we will give them the names of experts who have assessed 
the machine, but who's going to pay the experts, who are paid more than $US90 an hour, to sit 
down and explain it to them - because we're not,' Mr. Christie said. 


"We don't mind people criticising the machine, but no one who has come to see the motor has 
gone away still believing it would not work.’ 


Mr. Brits said the crux of the disbelief centred around the perception that the Lutec 1000 created 
energy - an assumption which was essentially flawed. 


‘They are not taking into account the combination of the capabilities of permanent magnets and 
the effects on the incoming current caused by the induction of a greater current caused within the 
motor,’ he said. 


‘All people see is the amount of energy we are putting in and more coming out. They then 
wrongly assume that we are creating energy.’ 


The core of the Lutec 1000 spins as the magnets - spaced alternately around the drum - are 
attracted then repulsed (using a small electrical circuit) to steel cores which are off-set above the 
centre down. 


Mr. Brits said the machine released the energy stored in the magnets and anyone who doubted 
the 'stored energy’ should try holding a piece of steel off the ground for an extended period. 


‘In the same way as a person holding a weight uses energy while they are not moving, a magnet 
uses energy to attract and hold a piece of steel,’ he said. 


‘And it's absolute nonsense that a magnet can only be used on once. Everybody knows if you 
take a fridge magnet off the fridge and put a new piece of paper under it, it still sticks as good as 


' 


new. 


A recent demonstration showed the inventors were modest in claiming a 400 per cent increase in 
energy output, with the Lutec 1000 lighting up six light bulbs (360 watts) with an input of just 42 
watts. 


Mr. Brits admitted the magnets would run out of ‘energy’, in approximately 1300 years, but could 
be recharged with an electrical current. 


Mr. Christie said he and Mr. Brits had recently been approached by a company whowere 
interested in adapting the Lutec to power machines used in space exploration and he believed 


eventually the generator could be used in motor operated appliances. 


The Environmental Protection Agency had also assessed the machine with the intention of giving 
inertial household users rebates or 'green house credits’. 


He said the size and capability of the machine could be changed to suit the need and envisioned a 
household full of Lutec 1000's. 


‘Things like your fan could have a Lutec motor and the excess energy created could go back into 
a household battery to run static appliances like your television. 


‘It is certainly possible that it could remove a household from the power grid completely.’ 


For more information visit the website at: 


http://www.lutec.com.au 


Lutec Newsletter 
Vol. 1(1), February 2002 
( Source: www.keelynet.com ) 


It has been almost a year since many of you first registered your interest in the Lutec technology 
phenomenon. We apologize for the long delay in preparing this much awaited newsletter. We 
can only say that we share your frustrations as the past year has been mainly spent trying to 
source venture capital to get the Lutec revolution underway. 


Sadly, we have to report that it is almost impossible to obtain financial support for a "green 
fields" technology based on new technology in Australia. 


However, the year has not been wasted by any means. Lou and John have continued 
development of the Lutec 1000. The solid state switching has been designed, built, tested and 
installed onto the machine with the results to output exceeding expectations. The machine itself 
has also undergone a number of design refinements which ahve all added to improved efficiency. 


Finally I can report that the manufacture of these generators has been awarded to a Cairns 
electrical manufacturer with prodcution expected to start by the end of this financial year. 
Initially the rate of production will be limited to only 10 per month, but we expect to increase 
this to 250 per month as demand and capital allow. 


We hope to have one of the new Lutec 1000 electrical generators on permanent public display 
commencing from the end of April. 


For those of you waiting for the opportunity to acquire one of these electrical generators, please 
act quickly as weexpect demand to far outweigh supply and the waiting period for delivery may 


be as much as 6 months. 


Fortunately the international interest in this new revolutionary technology far exceeds the 
apathetic approach shown by Australian entrepreneurs. 


We can now report that a licensing agreement is now in place for the manufacture and sale of the 
Lutec technology within America. 


Negotiations for the rights to Southeast Asia and Europe are ongoing with a number of interested 
companies and we expect these to be finalized by the end of 2002. 


It is only this interest which has allowed Lutec Australia to commence operations. 


( Equivalent: US Patent # 6, 620,806 issued October 7, 2003 ) 
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Abstract --- A system for controlling a rotatable device, the system comprising a controller and 
a rotary device, which has a stator and rotor, wherein the controller is connected to the rotary 
device to control rotation of the rotary device, and wherein the controller is adapted to 
periodically energize at least one energizing coil of the device to create a magnetic field of a 
polarity which induces the rotor to rotate in a single direction and wherein the controller is 
switched off so as to de-energize the energizing coil when other forces, being forces other than 
those resulting from the energized energizing coil, produce a resultant force which induces 
rotation of the rotor in the single direction. 


Field of Invention 


The present invention relates to motors which are used for generating a torque and generators 
used for generating electricity. 


Background of the Invention 

A typical electric motor consists of a stator and rotor. 

The operation of an electric motor is based on the principal that an electric current through a 
conductor produces a magnetic field, the direction of current in an electromagnet such as a coil 
of wire determines the location of the magnet poles and like magnetic poles repel and opposite 


poles attract. 


The stator which is typically called the field structure establishes a constant magnetic field in the 
motor. 


Typically the magnetic field is established by permanent magnets which are called field magnets 
and located at equally spaced intervals around the rotor. 


The rotor or armature typically consists of a series of equally spaced coils which are able to be 
energized to produce a magnetic field and thus north or south poles. 


By keeping the coils energized the interacting magnetic fields of the rotor and the stator produce 
rotation of the rotor. 


To ensure that rotation occurs in a single direction a commutator is typically connected to the 
windings of the coils of the rotor so as to change the direction of the current applied to the coils. 


If the direction of the current was not reversed the rotor would rotate in one direction and then 
reverse its direction before a full cycle of rotation could be completed. 


The above description typifies a DC motor. AC motors do not have commutators because 
alternating current reverses its direction independently. 


For a typical AC motor such as an induction motor the rotor has no direct connection to the 
external source of electricity. Alternating current flows around field cols in the stator and 
produces a rotating magnetic field. This rotating magnetic field induces an electric current in the 
rotor resulting in another magnetic field. 


This induced magnetic field from the rotor interacts with the magnetic field from the stator 
causing the rotor to turn. 


An electric generator is effectively the reverse of an electric motor. Instead of supplying 
electricity to coils of either the stator or the rotor, the rotor or armature is rotated by physical 
forces produced by a prime mover. 


In effect a generator changes mechanical energy into electrical energy. 
Summary of the Invention 


The present invention is aimed at providing an improved rotary device which operates with 
improved efficiency compared to conventional rotary devices. 


The present invention is also concerned with providing a system for controlling a rotary device 
which is able to generate electrical and/or mechanical energy. 


According to the present invention there is provided a system for controlling a rotary device, the 
system comprising a controller and a rotary device, which has a stator and rotor, wherein the 
controller is connected to the rotary device to control rotation of the rotary device, and wherein 
the controller is adapted to periodically energize at least one energizing coil of the device to 
create a magnetic field of a polarity which induces the rotor to rotate in s single direction and 
wherein the controller is switched off so as to e-energize the energizing coil when other forces, 


being forces other than those resulting from the energized energizing coil produce a resultant 
force which induces rotation of the rotor in a single direction. 


Preferably the controller is adapted to energize the energizing coil for a period which the 
resultant force from the other forces acts to rotate the rotor in the opposite direction, whereby the 
force applied by the energizing coil overcomes (is greater than) the resultant force. 


The controller is preferably adapted to switch off to de-energize the energizing coil before the 
resultant force is zero. 


The controller preferably is adapted to switch off to de-energize the energizing coil for a period 
before the resultant force is zero, and to allow back EMF induced by other forces to urge the 
rotor to rotate in the single direction before the resultant force is zero. 


Preferably the resultant force excludes forces arising from back EMF. 


The energizing coil may be adapted to be energized by the controller through a predetermined 
angle of a complete revolution of the motor. 


Preferably the/each energizing coil is energized more than once during a single revolution (cycle 
of the rotor. 


The/each or at least one energizing coil may be energized each time the resultant force applies a 
force to the rotor in the opposite direction. 


The/each or at least one energizing coil may be energized by a periodic pulse applied by the 
controller. 


The periodic pulses are preferably all of the same sign. 

The/each or selected ones of the energizing coils are energized whenever the resultant force is in 
the opposite direction and then for a period less than the period during which the resultant force 
changes from zero to a maximum and back to zero. 

According to one embodiment the stator has the at least one energizing coil. 

The rotor may have at least one magnetic field generating means which is able to generate a 
magnetic field which interacts with the magnetic field generated by the/each energizing coil 


when energized, to apply a force to rotate the rotor in one direction. 


The/each energizing coil preferably includes a magnetic interaction means which is adapted to 
either repel or attract the magnetic field generating means. 


The magnetic interaction means may comprise a ferrous body or body of another substance 
which is attractable to a magnetized body. 


The magnetic field generating means may be a permanent magnet. 
The magnetic interaction means may be an iron core or a permanent magnet. 


Preferably the magnetic field generating means comprises a permanent magnet, or member 
attractable to a magnetized body. 


The stator preferably comprises a plurality of energizing coils evenly spaced around the rotor. 
Each energizing coil is preferably an electromagnet. 

Preferably the or each energizing coil includes the magnetic interaction means through its coil. 
Preferable the rotor comprises a plurality of evenly spaced magnetic field generating means. 


According to one embodiment the rotor comprises a plurality of evenly spaced permanent 
magnets. 


The evenly spaced permanent magnets may all be of the same polarity. 


The evenly spaced magnetic field generating means may be energizable coils simulating 
magnets. 


Preferably the poles of the magnetic field generating means are all the same. 


The magnetic poles produces by energized energizing coils may be the same as that for the 
magnetic field generating means. 


According to an alternative embodiment an alternating pattern of poles for the energizing coils is 
provided. 


According to another embodiment an alternating pattern of permanent magnets is provided for 
the rotor. 


According to a further embodiment of the present invention the stator has a plurality of magnetic 
flux generating means. 


The magnetic field generating means for the stator may be permanent magnets. 
Preferably the rotor may be an armature and the stator may be a field winding. 


Preferably the rotor magnetic field generating means is energized by an external power supply 
being DC or AC current. 


The stator magnetic interaction means may be energized by coils operating on AC or DC current. 


According to one embodiment the stator includes at least one induction coil which adapted to 
have current induced therein by the magnetic field generating means of the rotor. 


The/each induction coil may be separate from the/each energizing coil. 
The/each induction coil may also be an energizing coil. 


The/each energizing coil may be adapted to be connected to an output circuit whereby current 
induced in the/each energizing coil is output to the output circuit. 


It is preferred that switching circuitry is adapted to rectify current induced in the induction coils. 


It is preferred that the rectifying occurs just before the or each energizing coil is energized by the 
power supply. 


Preferably current output to the output circuit is adapted to be used to run an electric device. 


The controller preferably comprises a switching circuit which is adapted to connect the/each 
energizing coil to an output circuit when no current is generated to energize the energizing coil. 


Preferably the controller provides a switching circuit. 
The controller may be a rotary switch. 


The rotary switch may have at least one contact which is aligned with the/each magnetic field 
generating means. 


Preferably the rotary switch has at least one contact aligned with the permanent magnets of the 
rotor. 


The rotary switch may have the same number of contacts as the number of magnetic field 
generating means; being magnets in their preferred form. 


The/each contact may have a switch that varies with vertical height. 


The rotary switch may have the same number of contacts as the number of magnetic field 
generating means; being magnets in their preferred form. 


The/each contact may have a width that varies with vertical height. 
The rotary switch preferably comprises adjustable brushes which are able to move vertically. 
The contacts preferably from a top end to a bottom end thereof. 


The rotary switch and rotor may be located on coaxial central axis. 


The rotary switch and rotor may be mounted on a common axial. 
Preferably the rotor switch is mounted in a separate chamber from the rotor. 


According to one embodiment each energizing coil is adapted to repel an adjacent magnetic field 
generating means when energized. 


Each energizing coil may be adapted to be energized by back EMF for only a predetermined 
period of each cycle. 


The predetermined period preferably occurs after current to the energizing coil is switched off. 


According to a further embodiment the/each energizing coil is adapted to attract the magnetic 
field generating means of the rotor. 


The present invention contemplates a number of variations of the components making up the 
systems described above. For example, the current, voltage, magnetic field generated, the 
number of poles of magnets for the rotor/stator may all vary and accordingly will affect the 
timing of switching of energizing coils. 


The rotary device may have a greater number of magnetic poles generated on the stator/field 
winding than in the rotor/armature or vice versa. 


According to one embodiment the number of poles on both of these are the same. 


It is preferred that the switching of the energizing coils which is controlled by the controller is 
adapted to maximize the influence of back EMF produced. 


It is preferred that the energizing coils are effectively provided with a pulsed electric current of 
minimum duration, which duration is enough to maintain rotation of the rotor and produce a 
desired output of torque or current. 


Brief Description of the Drawings 


Preferred embodiments of the present invention will now be described by way of example only 
with reference to the accompanying drawing in which: 


Figure 1 shows a cross-sectional front view of a rotary device and control thereof in accordance 
with a first embodiment of the invention; 


A M1 M4 1 C 
Figure 1. 


Figure 2 shows a top view of the controller shown in Figure 1; 
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Figure 3 shows a side view of the controller shown in Figure 1; 
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Figure 3. 


Figure 4a shows a schematic view of a system for controlling a rotary device in accordance with the first 
embodiment of the present invention; 


Figure 4A. 


Figure 4b shows a schematic view of the rotary device shown in Figure 4a; 


Figure 5 shows a graphical representation of force versus angular position of permanent magnet 
M1 of the system shown in Figure 4a; 
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Figure 5. 


Figure 6 shows a series of four graphs of input current versus angular movement of each 
permanent magnet of the system shown in Figure 4a; 
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Figure 6. 


Figure 7 shows a graphical representation of input voltage versus input current for each coil of 
the rotary device shown in the system of Figure 4a; 
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Figure 7. 


Figure 8 shows a schematic diagram of variation of natural magnetic attraction versus angular 
displacement of a rotor having a single permanent magnet and a stator having a single energizing 
coil, in accordance with a second embodiment of the present invention; 
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Figure 8. 


Figure 9 shows a graphical representation of magnetic field versus angular displacement in 
accordance with the second embodiment of the present invention; 
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Figure 10 shows a graphical representation of induced induction versus angular displacement of 
the permanent magnet in accordance with the second embodiment of the present invention; and 


Figure 10. 


Figure 11 shows a further graphical representation of induced induction of electro-magnetic 
force versus angular displacement of the permanent magnet in accordance with the second 
embodiment of the present invention. 


Detailed Description of the Drawings 


As shown in Figure 4a according to the first embodiment of the invention a system is provided 
consisting of a rotor 11 having four permanent magnets M1, M2, M3, M4 which are evenly 
spaced at 90° with respect to each other. 


The system includes a stator 12 consisting of three electro-magnet energizing coils A, B, C 
which are spaced 120° apart from each other. 


Each coil A, B, C is connected in circuit with a power supply of 54 volts and a switch RS1, RS2, 
RS3. 


Each of the contacts RS1, RS2, RS3 are part of a rotary switch 13 having contacts 14, 15, 16, 17 
which are spaced at 90° with respect to an adjacent contact. 


The rotary switch 13 is provided with contact brushes 18, 19 and is mounted on an axle 20 which 
is the same or common with the axle of the rotor 11. 


Each of the contacts 14, 15, 16, 17 is specially configured with a trapezoidal shape, with the two 
non-parallel sides consisting of a straight side 21, and a tapered side 22 which tapers outwardly 
from top side 23 to bottom side 24. 


The result is that each contact increases in width from the top side to the bottom side 24. 


The brush 18 is able to be moved vertically relative to the contacts 14, 15, 16, 17 while the brush 
19 is in constant contact with the base. 


Although Figure 1 only shows the rotary switch 13 having a single series of four contacts 14, 15, 
16, 17, for the three coil stator system, shown in Figure 4a there would in fact be preferably the 
contact discs on the axle 20. 


Each contact disc would have contacts for a respective one of the coils A, B, C, but each brush 
for the other discs would be offset by 30° and 60° respectively. 


A description of the operation of the system shown in Figures 1 to 4a will now be set forth 
below. 


If it is assumed that the magnets M1, M2, M3, M4 are initially aligned as shown in Figure 4a 
with magnet M1 opposite one end of coil A, coil A is energized whenever one of the magnets 
M1 to M4 is aligned opposite it and for a predetermined time after the permanent magnet has 
passed it. 


As shown in Figure 6 coil A is energized by contact RS1 providing an electrical connection 
through the rotary switch 13. 


This occurs by one of the contacts 14 to 17 being aligned in contact with brush 18. At this time 
current is applied from the power source VA and continues to be applied until the brush 18 is no 
longer in contact with one of the contacts 14 to 17. 


For the three coil/four pole arrangement of the first embodiment it is preferred that the brushes 
are moved to a vertical position where the width of each contact is sufficient for each of the 
switches RS1, RS2 and RS3 to be closed for 12°, 51', 50" of the rotation of the rotor 11. After 
this time the switches RS1 to RS3 are open and no more current is delivered to any one of the 
coils A to C. When the current to each of the coils is switched off a back EMF is induced in each 
of the coils A to C and this back EMF represented by item Z results in current being maintained 
in each of the coils for an additional small period of time after the contacts RSI to RS3 are 
opened. 


By switching the coils A to C in the above manner the rotor 11 can be induced to rotate with a 
lower amount of input current to the stator than would be required if current was delivered 
constantly to the coils A to C. 


Table 1 below shows the resultant force on the rotor 13 for angular positions of the magnets M1 
to M4 for angular displacements of magnet from 5° to 30°. 


Table 1 ~ 


MI 5°CC 10° CC I5°CC  =—.20°CC 25° CC 330° CC 
M2 25°CW 20°CW I5°CW 10°CW 5° CW OOS CW 
M3 S55°CW S50°CW 45°CW  40°CW 35° CW 30° CW 
M4 35°CC 40°CC 45°CC 50°CC 8 55°CC_ 60° 


As shown when the magnets of the rotor 13 are rotated 5° at a time the resultant force on the 
rotor changes from a counterclockwise force from 5° to 15° to a clockwise force from 15° to 30°. 


At 0°, 15° and 30° the resultant force on the rotor is 0 so that if the permanent magnets of the 
rotor were aligned in any of these orientation there would be no resultant force to urge the rotor 
either clockwise or anticlockwise. 


As shown in Figure 5 a plot of magnitude of resultant force applied to the rotor against angular 
displacement of the rotor shows a sinusoidal curve having a cycle of 30°. 


For a full 360° rotation of the rotor the rotor would experience 12 cycles of variation in resultant 
force. 


What Table 1 and Figure 5 shows is that unless an additional force is applied to rotate the rotor 
clockwise or anticlockwise the rotor will not be able to spin continuously in either direction. 


If it is assumed that it is desired to rotate the rotor clockwise, then the force must overcome the 
counterclockwise resultant force which occurs from 0° to 15°, 30° to 45°, 60° to 75°, etc., 
through the whole 360° rotation of the rotor. 


Because each of the coils A to C has an iron core even when the coils are unenergized the natural 
magnetic attraction occurring between each magnet and the iron cores results in each magnet M1 
to M4 attempting to move in a direction to the closest iron core. 


Whenever a magnet is opposite an iron core the magnetic attraction is greatest and there is no 
force applied by that magnet to move the rotor either clockwise or counterclockwise. Likewise 
when a magnet is positioned midway between adjacent iron cores, there is also a resultant force 
of 0 which translates to no resultant force being applied to the rotor to rotate it in either direction 
by that magnet. 


As shown in Figure 5 and Table 1, if magnet M1 is moved clockwise 5° there is a natural 
attraction between the magnet M1 and the iron core of coil A to pull the magnet M1 in a counter 
clockwise direction. If the resultant forces applied by the other magnets were sufficient to 
overcome the attraction between permanent magnet M1 and the iron core of coil A the rotor 
would still manage to move clockwise. 


However as shown in Table 1 the angular position of the other magnets M2 to M4 results in an 
overall counterclockwise resultant force. 


To overcome the resultant force it is necessary to produce a pole X at coil A of like polarity to 
magnet M1 and thus repel M1 away from coil A. 


As shown in Figure 5 the strength of the magnetic repelling action between coil A and M1 must 
be sufficient to overcome the resultant force urging the rotor counterclockwise. 


A current could be applied to the coil A for an angular displacement of 15° of magnet M1, but it 
is preferred that coil A be energized for only 12°, 51’, 50" angular displacement of magnet M1. 
By applying current to coil A for this period of angular displacement a minimum amount of 
current is applied to coil A in order to overcome the resultant force counterclockwise which 
occurs for 0° to 15° of angular displacement of magnet M1. 


Although current to coil A can be applied for longer than this period it has been discovered that 
by applying current for this period a back EMF is induced in coil A which adds to the repulsive 
force applied to magnet M1 by coil A. 


Every time one of the magnets M1 to M4 is aligned at 0° with coil A, coil A is energized for 12°, 
51', 50" of angular displacement of that magnet. Thus as shown in Figure 6 current ends up 
being applied to coil A at 0 degrees to 12°, 51 ', 50", 90° to 102°, 51', 50", 180° to 192°, 51’, 50" 
and 270° to 282°, 51’, 50". 


A similar switching pattern is applied to coils B and C. For example, coil B is energized when 
magnet M2 has moved 30° to when it has moved 42°, 51', 50" and likewise coil C is energized 
when magnet M3 has moved 60° to 72°, 51', 50". 


It is preferred that the rotor has a diameter of 230 mm and that each coil has a resistance of 6.8 
ohms. 


Figure 7 shows a graphical representation of input voltage versus input current for a coil 
resistance of 6.8 ohms and for a four pole rotor which is 230 mm in diameter. 


The exact timing sequence for switching coils on and off will vary depending on the parameters 
of the rotary device and the controller. 


Accordingly by varying the input voltage, coil resistance and overall impedance of the input 
circuit for each coil the duration during which a coil must be turned on will change. 


In fact there are many factors which can change the timing sequence of switching on the coils, 
and some of these are summarized below. 


The Stator 


The variables include the choice of material used in constructing the stator iron core, the number 
of stator iron cores and their positioning as well as the physical size, section area and shape of 
the stator iron cores. 


Rotor 


The physical size and magnetic strength and shape of the polarized permanent magnetic body as 
contained in the rotor, the number of polarized permanent magnetized bodies being contained in 
the rotor, the positioning and spacing of the same, the use of all like polarities of permanent 
magnetic bodies or the use of alternating polarities for the permanent magnetic bodies. 


Stator Coil 


The physical size of the coils being positioned onto the stator iron core(s), the type of wire used 
to wind the coils(s) such as copper, silver, aluminum or others. The shape and section areas of 
the winding wire, such as round, square, triangular, rectangular and others; the number of turns 
and layers wound onto the coil and consequent ohms resistance; the method of winding onto a 
coil holder, single winding, double winding, double winding same direction, double winding 
opposite direction, left to right and vice versa, interwoven winding, whether the above examples 
would be wound onto a single coil holder. 


Speed of Rotor 


This can be controlled by the length of the directed (input) DC current (on and cut off period) 
and/or the control of the supply voltage used to supply the stator coils(s). 


Other variations that may be made to the system include the following: 
(a) The coils can be connected in series, parallel or series parallel. 


(b) It is only when the north/south arrangements of the permanent magnets are used in the rotor 
that even numbers of permanent magnets are necessary, but not necessarily even numbers of 


pairs of stator coils positioned in the stator. Furthermore the direction DC current supplied to the 
stator coils in the north south arrangement above must be synchronized, meaning that the 
magnetic field as needed in the stator coil(s) must be of corresponding polarity to the stator 
coil(s), iron core end, which faces the permanent magnets. 


(c) When using permanent magnets which are all of the same polarity, then any number of 
permanent magnets in the rotor may be used providing there is sufficient room to contain them, 
at even spacings on the rotor. 

(d) The spacings between the permanent magnets must be exact; if too close to each other the 
directed DC current will become less effective; if too far apart the full potential will not be 


obtained. 


(e) It is possible to have various combinations of permanent magnet and stator coil iron cores 
similar but not restricted to the following: 


(i) Three magnets in the rotor, one to three stator coils can be used. 

(ii) Five permanent magnets in the rotor, one to five stator coils can be used. 

(ii1) Nine permanent magnets in the rotor, one to three or nine stator coils can be used. 

(iv) The output varies with each combination. 

(v) Regardless of the rotor containing even or uneven numbers of permanent magnets the stator 
can operate with only one stator coil and stator iron core and still be highly effective but with 


reduced total output. 


(f) The stator and rotor should be made from non-magnetic materials like wood, plastic, bronze 
and similar non-magnetic materials. 


Although switching is performed in its preferred form by a mechanical rotary switch, it can also 
be performed by solid state electronics or other switching devices. 


The length of the on period for each coil is the physical length ratio. When the brushes are in 
contact with the conductive part of the rotary switch and the non-conductive part. 


This ratio is referred to as the frequency or number of ratios in one second. 


The output produced by the rotary device can be mechanical and electrical at the same time or 
may be mainly electrical or mainly mechanical. The reason for this will be explained with 
reference to the second embodiment in which it is assumed the stator has a single energizing coil 
with an iron core and the rotor has a single permanent magnet. 


When the rotor's permanent magnet is rotated very slowly by hand in the clockwise direction it is 
possible to determine the point where the natural magnetic attraction between the rotor's 
permanent magnet and the stator's iron core occurs. 


When the leading edge of the permanent magnet has reached a point A as shown in Figure 8, the 
natural magnetic attraction begins and increases exponentially until the center of the permanent 
magnet is aligned at point B opposite the iron core 30. 


If the permanent magnet is rotated away from point B the NMA will be at a maximum point B 
and then decrease from maximum exponentially until the trailing edge of the permanent magnet 
has reached point C and then ceases. 


When the rotor is moved clockwise at a constant speed and an oscilloscope is connected to the 
stator coil it is possible to observe the movement of the permanent magnetic between point A 
and point B and then between point B and point C as shown in Figure 9. 


An induced induction curve is then apparent on the oscilloscope and this induced induction 
produces a sine wave curve 31. Furthermore the induced induction between point A to point B is 
a negative going induced induction in this instance and the induced induction between point B 
and point C is a positive going induced induction in this instant. 


It is also noted that the negative going and positive going induced induction curves are exactly 
the same but opposite to each other. 


When the permanent magnet begins to induce a negative going induction in the stator coil at 0° 
of the sine wave curve 31, the induction induced is then at 0. At 90° of the sine wave curve the 
induced induction is at a maximum and then goes back to 0 when the permanent magnet is 
aligned with point B, or at 180° of the sine wave curve, when the permanent magnet starts to 
move away from its alignment with point B or is at 180° of the sine wave curve. 


When the permanent magnet starts to move away from its alignment with point B and is moving 
towards point C the now positive going induced induction is first at 0 at 180° of the sine wave 
curve, then at a maximum of 270° of the reached point A as shown in Figure 8, the natural 
magnetic attraction begins and increases exponentially until the center of the permanent magnet 
is aligned at point B opposite the iron core 30. 


If the permanent magnet is rotated away from point B the NMA will be at a maximum point at 
point B and then decrease from maximum exponentially until the trailing edge of the permanent 
magnet has reached point C and then ceases. 


When the rotor is moved clockwise at a constant speed and an oscilloscope is connected to the 
stator coil it is possible to observe the moment of the permanent magnetic between point A and 
point B and then between point B and point C as shown in Figure 9. 


An induced induction curve is then apparent on the oscilloscope and this induced induction 
produces a sine wave curve 31. Furthermore the induced induction between point A to point B is 


a negative going induced induction in this instance and the induced induction between point B 
and point C is a positive going induced induction in this instant. 


It is also noted that the negative going and positive going induced induction curves are exactly 
the same but opposite to each other. 


When the permanent magnet begins to induce a negative going induction in the stator coil at 0° 
of the sine wave curve 31, the induction induced is then at 0. At 90° of the sine wave the induced 
induction is at a maximum and then goes back to 0 when the permanent magnet is aligned with 
point B, or at 180° of the sine wave curve, when the permanent magnet starts to move away from 
its alignment with point B or is at 180° of the sine wave curve. 


When the permanent magnets start to move away from its alignment with point B and is moving 
towards point C the now positive going induced induction is first at 0 at 180° of the sine wave 
curve, then at a maximum of 270° of the sine wave curve and then back to 0 at 360° of the sine 
wave curve. 


It should be noted that 0° and 360° of the sine wave curve are not necessarily the same as point 
A for 0° and point C for 360° of the sine wave curve. 


Points A and C are determined by the strength of the rotors permanent magnet and the section 
area and/or shape of the stator iron core. 


The negative going induced induction between 0° and 180° of the sine wave curve produces an 
electro-magnetic force in the stator coil and iron core of opposite polarity. 


The iron core end facing the rotor is of opposite polarity than the permanent magnet in this 
instance, as shown in Figure 10. 


The positive going induced induction between 180° and 360° of the sine wave curve produces an 
electro-magnetic force in the stator coil and iron core of the same polarity in the iron core end 
facing the rotor, being of the same polarity as the permanent magnet in this instance. 


When the permanent magnet reaches point A the natural magnetic attraction between the 
permanent magnet and the stator iron core is at its minimum and starts to move towards point B. 
When the induced induction then also starts to occur at 0° of the sine wave curve, being 
somewhere between point A and point B, the natural magnetic attraction has already increased. 


When the permanent magnet is at 0° of the sine wave curve and is moving towards point B or 
180° of the sine wave curve, the negative going induced induction in the stator coil is producing 
an electro-magnetic force (field) in the stator iron core with the iron core end facing the rotor 
being of an opposite polarity than the permanent magnet and is at zero effect at 0° of the sine 
wave curve, than at maximum effect at 90° of the sine wave curve and then back to zero effect at 
180° of the sine wave curve. 


The permanent magnet is then aligned at point B. 


There the magnetic attraction force is proportional with the distance and this increases 
exponentially when moving from point A toward point B. There the iron core is fixed and 
stationary at point B. Accordingly it will be the permanent magnet that moves towards point B. 


As an example, if the stator iron core was also a polarized permanent magnetic body of the same 
strength but of opposite polarity to the permanent magnet, the magnetic attraction force would be 
at least four times greater because of the distance factor as explained earlier. 


Furthermore, this would also occur because of the doubling of the magnetic force between the 
magnetic north and south arrangement. It follows therefore that the magnetic attraction between 
the permanent magnet and the iron core and facing the rotor increases dramatically when the 
induced induction in the stator coil produces an electro-magnetic force of opposite polarity at the 
stator iron core end facing the rotor as described above. 


The increase follows the sine wave curve starting from 0° to 90° of the sine wave and the above 
effect decreases from 90° back to 180° of the sine wave curve. 


A combination curve of the natural magnetic attraction an the induced induction in the stator 
coil, producing an electro-magnetic force at the stator iron coil end facing the rotor of opposite 
polarity 33 is shown in Figure 10 from 0° to 180°. For 180° to 360° the stator iron coil and rotor 
of like polarities 34 are shown. 


When the permanent magnet is aligned at point B and a direct current is supplied to the stator 
coil for only a short period starting at point B then the DC current is applied only long enough to 
overcome the natural magnetic attraction between the permanent magnet and the stator's iron 
core end facing the rotor. The directed DC current as supplied to the stator's coil is producing a 
like-polarity at the iron core end facing the rotor and thus is repelling the permanent magnet 
away from point B towards point C. 


The natural magnetic attraction has thus changed to natural magnetic repulsion due to the like- 
polarity of the stator iron core end facing the rotor. 


The length of the "on" period has to be sufficient to overcome the natural magnetic attraction and 
could be as long as until the trailing edge reaches point C where the natural magnetic attraction 
ceases. However there the positive going induced induction in the stator coil as produced by the 
permanent magnet produces an electro-magnetic force in the stator or iron core end facing the 
rotor, producing a like polarity as the permanent magnet starting at 180° of the sine wave curve 
or point B and zero at that instant. At 270° of the sine wave curve, it is at a maximum and then 
ends up at zero at 360° of the sine wave curve. In other words, at 270° of the sine wave the force 
is at maximum repulsion and there is induced induction in the stator coil depending on the speed 
of the rotor. The effect of variation on the speed of the rotor is shown by curves 35 in Figure 11. 


As shown in Figure 11, regardless of the speed of the rotor the induced induction in the stator 
coil is at a maximum at 270° of the sine wave curve. 


The on period can be brought back to the point where the induced induction is great enough to 
carry the electro-magnetic repulsion through to 360° of the sine wave curve and beyond point C. 
Therefore the greater the rotor speed the shorter the on period of the input DC current has to be 
due to the high induced induction in the stator coil as explained earlier. When the "on" period is 
switched off it is called the 'cut-off" point. From the cut-off point to 360° of the sine wave curve 
the repulsion is produced by back EMF, the induced induction in the stator coil as previously 
explained. 


During the on period, the magnetic repulsion force produced between the stator iron core at point 
B and the permanent magnet can be viewed as a combined repulsion force. Some of this force is 
produced by natural magnetic repulsion of the permanent magnet and some by the input DC 
natural magnetic repulsion due to the like-polarity of the stator iron core end facing the rotor. 


The length of the "on" natural magnetic repulsion due to the like-polarity of the stator iron core 
end facing the rotor. 


The length of the "on" period has to be sufficient to overcome the natural magnetic attraction and 
could be as long as until the trailing edge reaches point C where the natural magnetic attraction 
ceases. However there the positive going induced induction in the stator coil as produced by the 
permanent magnet produces an electromagnetic force in the stator or iron core end facing the 
rotor, producing a like polarity as the permanent magnet starting at 180° of the sine wave curve 
or point B and zero at that instant. At 270° of the sine wave curve, it is at a maximum and then 
ends up at zero at 360° of the sine wave curve. In other words, at 270° of the sine wave curve, it 
is ata maximum and then ends up at zero at 360° of the sine wave curve. In other words, at 270° 
of the sine wave the force is at maximum repulsion and there is induced induction in the stator 
coil depending on the speed of the rotor. The effect of variation on the speed of the rotor is 
shown by curves 35 at Figure 11. 


As shown in Figure 11, regardless of the speed of the rotor the induced induction in the stator 
coil is at a maximum at 270° of the sine wave curve. 


The on period can be brought back to the point where the induced induction is great enough to 
carry the electro-magnetic repulsion through to 360° of the sine wave curve and beyond point C. 
therefore the greater the rotor speed the shorter the on period of the input DC current has to be 
due to the high induced induction in the stator coil as explained earlier. When the "on" period is 
switched off it is called the "cut-off" point. From the cut-off point to 360° of the sine wave curve 
the repulsion is produced by back EMF, the induced induction in the stator coil as previously 
explained. 


During the on period, the magnetic repulsion force produced between the stator iron core at point 
B and the permanent magnet can be viewed as a combined repulsion force. Some of this force is 
produced by natural magnetic repulsion of the permanent magnet and some by the input DC 
current as supplied to the stator coil. Therefore if the induced magnetic force as produced by the 
input DC current in the stator coil is made equal to that of the permanent magnet with the same 
polarity, then half of this repulsion force between the on period and the cut-off point, in this 
instance, is from the natural magnetic repulsion of the permanent magnet as a reaction to the 


induced magnetic force as supplied by the input DC current to the stator coil. Therefore if the 
induced magnetic force as produced by the input DC current in the stator coil is made equal to 
that of the permanent magnet with the same polarity, then half of this repulsion force between 
the on period and the cut-off point, in this instance, is from the natural magnetic repulsion of the 
permanent magnet as a reaction to the induced magnetic force as supplied by the input DC 
current to the stator coil. 


The input DC current as supplied to the stator coil produces the magnetic repulsion force and is 
the only outside input to the overall system for total movement between point A and point C 


The total input can be summarized as: 


(a) The combined natural magnetic attraction and the electro-magnetic force as produced by the 
induced induction in the stator coil between point A to point B. 


(b) The combined magnetic repulsion force between the permanent magnet and the stator iron 
core facing the rotor during the on period and the cut-off point. 


(c) The electro-magnetic repulsion (see induced induction as explained earlier) between the cut- 
off point and point C. 


(d) The electro-magnetic repulsion produced by the back EMF as represented by shaded portion 
36 of Figure 11. 


According to another embodiment of the present invention the stator has two coils positioned at 
180° with respect to each other and the rotor has three permanent magnets spaced at 120° apart. 


As set out in Table 2 below from 0° to 30° the resultant force is O and from 30° to 90° the 
resultant force is clockwise. From 90° to 120° the resultant force is counter-clockwise. This 
completes a full cycle which is repeated three times throughout a 360° rotation of the rotor. 


Table 2 ~ 


MI 5°CC 10° CC 15° CC 20° CC 25°CC = 30° CC 
M2 55°CW S50°CW 45°CW 40° CW 35° CW. 330° CW 
M3 65° CC 710°CC. a" CC 80° CC 85° CC 90° 

RF CC CC CC CC CC 0° 


With the above configuration of poles and coils if it is desired to move the rotor clockwise, 
current would need to be supplied to the coils of the stator to overcome the counter-clockwise 
force whenever this is counter-clockwise, but as explained previously, current does not need to 
be supplied to the coil to energize the coil for the full period during which the resultant force is 
counter-clockwise. 


For convenience and ease of explanation the above embodiments have been restricted to 
permanent magnets on the rotor and coils on the stator. However the basic concept behind the 


invention does not change if the permanent magnets are replaced by coils which are energized to 
produce the appropriate magnetic poles. 


Similarly for an AC rotary device a rotating magnetic field generated by the stator winding or by 
the rotor/armature winding could similarly be switched to reduce the amount of current required 
to maintain rotation of the motor in one direction and to maximize the influence of back EMF on 
maintaining rotation of the motor in a single direction. 


The above principles also apply to generators where coils are energized to produce a magnetic 
field. In such a situation the coils are switched on for a time sufficient to maintain rotation in the 
single direction and to maximize the influence of back EMF which tends to maintain rotation of 
the rotor/armature in a single direction. 


By using the above concept it is possible to produce an output which can be both mechanical and 
electrical at the same time. Current generated in the stator coil windings can be used as an output 
and likewise the torque generated by the rotor can be used to supply a mechanical output. 
Likewise only one or the other form of output may be utilized. 


Adams vs Lutec 


Alternative Energy Institute (July 17, 2002) ~ 
www.altenergy.org/news/newsletter79/copy79/copy79.html 


Adams' Invention Poached Down Under 


According to a recent article published by an Australian newspaper, two Australian inventors 
have developed the world's "first commercial machine which can power a house from a clean, 
green virtually free energy source." The story has been posted on the Aethmogen Technologies: 
New Energy Scientists website "for those interested in the subject of reverse engineering, 
plagiarism, and stolen intellectual and other property." In response to the anticipated production 
of the "Lutec 1000 Motor/Generator," noted Australian inventor Dr. Robert Adams reports 
background details to enforce his argument that this magnetic motor cannot be patented. Adam's 
writes, "This invention, which is mine, was granted a British Patent in 1996 along with Dr. 
Harold Aspden of the United Kingdom (IBM's Patent Director for 19 years), was placed in the 
public domain by international publication in Nexus Magazine and according to International 
Patent law, thenceforth becomes unpatentable!" Learn more about this unfolding drama from 
Down Under. 


Rosenthal's Measurements: Negative Result Reports 


Engineers Reporting Negative Results: Rosenthal and Cole ~ Ian Bryce 
Report by Sterling D. Allan (March 8, 2003) 


Engineers, Walt Rosenthal and Parke Cole were invited to measure the Lutec1000 in January 
2001. Their measurements showed results showed 28% efficiency. The exchange was 
amendable, despite the negative test results. Rosenthal stated, "I walked them through the 
calculations carefully so they would understand, but they didn't want to believe the results." Test 
entailed a dynamometer measuring output the motor, powering with power supply from wall 
producing DC volts, optical shaft encoder on end of shaft to measure rpm. Results showed 50 
Watts power going in and 14 Watts equivalent of mechanical power coming out. 


After receiving the above synopsis, Walt Rosenthal added the following: 
Report by Walt Rosenthal (March 8, 2003) ~ 


The inventors would start with fully charged batteries for the demonstration. They assumed that 
the battery terminal voltage would decrease linearly as the battery was used. So, after using the 
battery for, say, 30 minutes, they would again measure the battery terminal voltage, and subtract 
this value from the start voltage, then multiply that difference voltage times the known amp-hour 
capacity of the battery bank, to come up with their assumption of the total energy consumed 
from the battery bank. Unfortunately, battery terminal voltage is almost flat for perhaps 90 
percent of the battery capacity, before it drops off rather steeply for the last 10 percent of it's 
capacity. Parke Cole and I tried to explain this to the inventors. I am not sure we succeeded. We 
were about the 15th group of people to show up on their door step after they went public. We 
were the first people to bring our own test equipment. The inventors said that the first people to 
show up were the Russian Mafia. Our bottom line was 50 watts of DC power input, which 
resulted in 14 watts of rotary mechanical power output. I hope the inventors have improved their 
device from where we tested it so that it now matches their statements of it's performance. 


Follow-up Comment from Walt ~ 


From: Walter Rosenthal ~ To: sterlingda@greaterthings.com (March 15, 2003) 
Subject: Energy Wise 1000 mentioned at GreaterThings.com 


Sterling: The pictures of the Lutec 1000 show that the inventors have added a second unit 
apparently driven by the motor and in line with the motor since Parke and I tested it... Walt 


Feedback From Scott MacGregor ~ 


To: Sterling D. Allan (March 09, 2003) 
Subject: Lutek 1000 only 28% efficient according to Rosenthal, 2001 independent measurement 


Thanks for that update. It seems evident that although electro-magnets require energy input to 
"turn on", permanent magnets require energy input to "turn off"! The example given on their 
Website - the permanent magnet and electro-magnet supporting a weight from a steel beam - 
should demonstrate this principle. i.e., Energy must be inputted to the electro-magnet in order to 


overcome the weight. Although no external energy is required for the permanent magnet to 
support the weight, energy must be supplied to OVERCOME the magnet and cause the weight to 
fall...thereby producing useful energy. In other words, the permanent magnet is producing zero 
energy while supporting the weight. 

Email from Patrick Bailey: 

From: Bailey, Patrick 

February 20, 2008 

RE: Zero Point Energy Machine from Australia - Lutec 


...Walter Rosenthal traveled there with his high frequency digital oscilloscope and measured the 
devices. 


IT IS THE SAME OLD LYING GAME! 


People are measuring high freq. DC or fast pulsating AC with AC meters calibrated to sine wave 
0.707 RMS. 


You can not do that! 

Using just AC meters (like an old VT'VM), I could easily show you that a resistor, capacitor, and 
inductor arrangement will always give you over unity! (Just by ignoring the current to voltage 
phase angle.) 

Walter measured the voltage vs. time digitally (storing many data points per cycle), and the 
current vs. time digitally, and then calculated the power point by point via computer, and then 
calculated the average power digitally - for input power and output power. 


Then you can get the True output to input power ratio. 


You must use a high frequency oscilloscope with such computing abilities!!! 
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The Invention of Hans Coler, Relating to an Alleged New Source of Power 
I. Object of Visit & Summary ~ 


Coler is the inventor of two devices by which it is alleged electrical energy may be derived 
without a chemical or mechanical source of power. Since an official interest was taken in his 
inventions by the German Admiralty it was felt that an investigation was warranted, although 
normally it would be considered that such a claim could only be fraudulent. 


Accordingly Coler was visited and interrogated. He proved to be cooperative and willing to 
disclose all details of his devices, and consented to build up and put into operation a small model 
of the so-called "Magnetstromapparat" [Magnet Power Apparatus] using material supplied to 
him by us, and working only in our presence. With this device, consisting only of permanent 
magnets, copper coils, and condensers in a static arrangement he showed that he could obtain a 
tension of 450 millivolts for a period of some hours; and in a repetition of the experiment the 


next day 60 millivolts was recorded for a short period. The apparatus has been brought back and 
is now being further investigated. 


Coler also discussed another device called the "Stromzeuger", from which he claimed that with 
an input of a few watts from a dry battery an output of 6 kilowatts could be obtained indefinitely. 
No example of this apparatus exists today, but Coler expressed his willingness to construct it, 
given the materials, the time required being about three weeks. 


Opportunity was taken to interrogate Dr. F. Modersohn who had been associated with Coler for 
ten years and had provided financial backing. He corroborated Coler’s story in every detail. 


Neither Coler nor Modersohn were able to give any theory to account for the working of these 
devices, using acceptable scientific notions. 


II. Historical Notes ~ 
1. The ''Magnetstromapparat" 
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This device consists of six permanent magnets wound in a special way so that the circuit includes 
the magnet itself as well as the winding (See Figure 1). These six magnet-coils are arranged in a 
hexagon and connected as shown in the diagram (Figures 2 & 3), in a circuit which includes two 
small condensers, a switch, and a pair of solenoidal coils, one sliding inside the other. To bring 
the device into operation, the switch is left open, the magnets are moved slightly apart, and the 
sliding coil set into various positions, with a wait of several minutes between adjustments. The 
magnets are then separated still further, and the coils moved again. This process is repeated until 
at a critical separation of the magnets an indication appears on the voltmeter. The switch is now 
closed, and the procedure continued more slowly. The tension then builds up gradually to a 
maximum, and should then remain indefinitely. The greatest tension obtained was stated to be 12 
volts. 


The "Magnetstromapparat" was developed by Coler and von Unruh (now dead) early in 1933, 
and they were later assisted by Franz Haid of Siemens-Schukert, who built himself a model 
which worked in December 1933. This was seen by Dr. Kurt Mie of Berlin Technische 
Hochschule and Herr Fehr (Haber’s assistant at the K.W.I.) who reported that the device 
apparently worked, and they could detect no fraud. One model is said to have worked for 3 
months locked in a room in the Norwegian Legation in Berlin in 1933. No further work appears 
to have been done on this system since that date. 


2. The "Stromzeuger" 


This device consists of an arrangement of magnets, flat coils, and copper plates, with a primary 
circuit energized by a small dry battery. The output from the secondary was used to light a bank 
of lamps and was claimed to be many time the original input, and to continue indefinitely. 
Details of this circuit, and a theory as to its mode of operation were given (summarized in 
Appendix I). 


In 1925 Coler showed a small (10 watt) version to Prof. Kloss (Berlin), who asked the 
Government to give it a thorough investigation, but this was refused, as was also a patent, on the 
grounds that it was a "perpetual motion machine". This version was also seen by Profs. 


Schumann (Munich) Bragatad (Trondheim) and Knudsen (Copenhagen). Reports by Kloss and 
Schumann are translated in Appendices II and III. 


In 1933 Coler and von Unruh made up a slightly larger model with an output of 70 watts. This 
was demonstrated to Dr. F. Modersohn, who obtained from Schumann and Kloss confirmation of 
their tests in 1926. Modersohn then consented to back the invention, and formed a company 
(Coler g.m.b.h.) to continue the development. At the same time a Norwegian group had been 
giving financial support to Coler, and these two groups clashed. Modersohn’s connection with 
Rheinmetall Borsig, and hence with the official Hermann Goering combine gave him an 
advantage in this. Coler then in 1937 built for the Company a larger version with an output of 6 
kilowatts. 


In 1943 Modersohn brought the device to the attention of the Research Department of the 
O.K.M. The investigation was placed under the direction of the Oberaurat Seysen, who sent Dr. 
H. Frohlich to work with Coler from 1.4.43 to 25.9.43. Frohlich was convinced of the reality of 
the phenomenon, and set about investigating the fundamentals of the device. He apparently 
concentrated on a study of the energy changes which occur on the opening and closing of the 
inductive circuits. At the end of the period he was transferred to B.M.W. to work on 
aerodynamic problems and is now working in Moscow. 


In 1944 a contract was arranged with the O.K.W. with Continental Metall A.G. for further 
development, but this was never carried out owing to the state of the country. In 1945 the 
apparatus was destroyed by a bomb, in Kohlberg, whither Coler had evacuated. Since at that time 
Coler had been employed, sometimes as an engineer, sometimes as a laborer. Modersohn had 
severed his connection with Rheinmetall Borsig, of which he had been a director, and was 
working for the Russian authorities as a consultant in chemical engineering. 


III. Report ~ 
1. Interrogation of Coler ~ 
Coler was questioned first about the history of his invnetions, when the details above were given. 


He was then questioned about the theory of the devices, but he was unable to give any coherent 
suggestions as to the mechanism. He sated that his researches (apparently conducted with crude 
apparatus) into the nature of magnetism had lead him to conclude that ferro-magnetism was an 
oscillating phenomenon, of frequency about 180 kilohertz. This oscillation took place in the 
magnetic circuit of the apparatus, and induced in the electrical circuit oscillations the frequency 
which of course depended on the values of the components used. These two phenomena 
interacted, and gradually built up the tension. As the mechanism was not understood the proper 
arrangement could not be worked out, but had to be arrived at by experiment, and the apparatus 
had to be brought into adjustment by similar trial and error methods. Coler stated that the 
strength of the magnets did not decrease during the use of the apparatus; and suggested that he 
was tapping a new sort of energy hitherto unknown "Raumenergie" (Space-energy). Coler gave a 
resume of the work done by Dr. Frohlich for the O.K.W., and produced a copy of Frohlich’s 
report, written jointly with himself (translation reproduced in Appendix IV) and a report of his 
own (part of which is given in Appendix V). 


Coler was asked if he would consent to build models of these devices if material was made 
available. He agreed that he could do this, and stated that it would take one week to construct a 
"Magnetstromapparat", and a month to construct a "Stromzeuger". Accordingly we supplied the 
magnets, condensers and copper wire needed for the former, and Coler proceeded to build an 


apparatus as discussed in Section 3. A list of materials required for the "Stromzeuger" was drawn 
up by Coler. 


2. Interrogation of Dr. F. Modersohn 


Modersohn was questioned about the history of these devices, with which he had been concerned 
financially, and corroborated the details given by Coler. He stated that he had at first disbelieved 
Coler claims but had taken great precautions to eliminate fraud. He had seen the 70 watt 
"Stromzeuger" working on a number of occasions, and had taken it while working from one 
room to another. All parts were visible and nothing was hidden. As he was himself not expert he 
had tried to get experts to examine it thoroughly, but reputable scientists either refused to have 
anything to do with it at all, or else were more concerned to find a fraud than to see how it 
worked. The exception was Dr. Frohlich, who was convinced of the reality of the effect, and who 
also believed that the secret was to be found in the special inductive circuit used. He had made 
experiments to test his ideas, but Modersohn denied knowledge of the results. Modersohn was 
extremely methodical, and showed his files on the subject: these contained copies of all letters 
and reports concerning the device, since 1933. 


3. Construction & Testing of the '"Magnetstromapparat" 


In our presence and with material supplied by us (some brought from England and the rest 
bought locally) Coler built an apparatus as shown in Figures 1, 2, and 3. It is to be noted that 
some magnets are wound in a clockwise direction looking at the N pole (called left) and others in 
an anti-clockwise direction (called right). The magnets were selected to be as nearly equal in 
strength as possible, and the resistance of the magnet-coil combination was checked after 
winding to see that this also was uniform (about 0.33 ohm). The physical arrangement was as 
shown in Figure 2, in a breadboard style. Measurements of voltage and current across A-B were 
made with a Mavometer. A mechanical arrangement of sliders and cranks for separating the 
magnets evenly all round was made up. 


On 1.7.46 experiments were being continued after three days of fruitless adjusting, and when the 
magnets were at a separation of about 7 mm., the first small deflection was noted (about 9 a.m.). 
The switch was closed and by slow adjustment of the sliding coil, and by increasing the 
separation of the magnets to just over 8 mm., by 11 a.m. the tension was raised to 250 millivolts 
and by 12.30 p.m. it was 450 millivolts. This was maintained for another 3 hours when a 
soldered tag became disconnected, and the meter slowly dropped back to zero. Soldering up the 
broken connection did not restore the tension. The magnets were closed up and left overnight and 
the same procedure for finding the adjustment was repeated on 7.24.46. After about three hours a 
deflection of 60 millivolts was obtained; this was maintained for more than 30 minutes, but then 
decreased to zero when further adjustments were tried. 


During all this work the model was completely open, and nothing could be hidden in it. The 
breadboard and meter could be picked up and moved round the room, tilted, or turned, without 
effect. 


The apparatus would appear to be too crude to act as a receiver of broadcast energy, or to operate 
by induction from the mains (the nearest cable being at least 6 feet away), and the result for the 
moment must be regarded as inexplicable. 


IV. Conclusions ~ 


1. It was judged that Coler was an honest experimenter and not a fraud, and due respect must be 
paid to the judgment of Frohlich in the matter as deduced from his report to Seysen. 


2. The result obtained was genuine in so far as could be tested with the facilities available, but no 
attempt has yet been made to find an explanation for the phenomenon. 


3. It is felt that further investigation by an expert in electromagnetic theory is warranted, and that 
Coler’s offer to construct a model of the "Stromzeuger" should be taken up. 


Appendix I ~ Summary Account of the ''Stromzeuger" 


1. The basic principle is that an electron is to be regarded not only as a negatively charged 
particle but also as a South magnetic pole. 


The basic element is that of an open secondary circuit, capacity loaded, inductively coupled to a 
primary circuit. The novel feature is that the capacities are connected to the secondary core 
through permanent magnets, as shown: 


It is claimed that, on switching on the primary circuit, "separation of charges" takes place, i.e., 
Magnet | becomes positively charged and Magnet 2 becomes negatively charged, and that these 
charges are "magnetically polarized" when they are formed, owing to the presence of the 
magnets. On switching off the primary circuit a "reversing current" flows in the secondary, but 
the magnets "do not exert a polarizing effect on this reversal". 


2. Two of these basic elements are now placed together making a double system or stage with the 
plates close together in parallel planes as shown: 


The secondary windings are both exactly equal and wound in a direction such that on switching 
on the primary coil the electrons in the secondary coil flow from P; to P2 [P = Plate] and F, to F) 
[F = "Flat Spool"]. 


It is then stated that system merely has an inducing effect, and the useful current comes into 
existence in the system. 


3. A single stage cannot be effective but two stages connected so that the numbers of effective 
North and South poles are equal will provide a basic working arrangement. More double stages 
can then be added to provide higher outputs. 


4. It is then stated that as well as the normal electrons flowing from the battery and from 
induction when the circuit is opened or closed, "space electron" flow from "repelling spaces" to 
"attracting spaces" between the plates, but this theory I was unable to follow any further. 


Appendix II ~ Translation of Report by Professor M. Kloss (Berlin) on Tests on the 
Apparatus, constructed by Captain Coler (dated 4 March 1926) 


On the 3 of March I have on request inspected the apparatus constructed by Captain Coler, and 
I undertook some tests regarding its efficiency. Professor Dr. R. Franke from the Technical 
College of Berlin was present at these tests. 


The apparatus, in its construction already known to me from a previous inspection, consists of: 


a double row system of copper plates, 
a double-row system of flat spools, 
and a system of electromagnets, 


to whose cores silver wires are attached and through which branch currents of the plate-system 
are conducted. For each of the three systems a 3-part accumulator battery of 6 volts/6.5 ampere- 


hours capacity is provided. The plate-circuit and the spool circuit are parallel so that the two 
batteries appertaining thereto can also be replaced by a single battery. This was ascertained 
towards the end of the tests by switching off the one battery while the apparatus was working. 


When asked why two batteries were used at all, Capt. Coler declared that for starting the 
apparatus a double battery is necessary to get a second charge-impetus after exciting with the one 
battery, and this for releasing the peculiar character of the apparatus. A test made towards the 
finish of a series of trials confirmed this assertion in as much as the mechanism could not be 
started with the single battery; on the contrary, the "adjustment" of the mechanism got disturbed. 


Current-indicators are built into each of the three circuits mentioned, as well as volt-meters, 
behind some switch resistances necessary for the "adjustment". Between the open ends of the 
two plate and spool-systems there are the terminal clamps for the effective circuit for whose 
loading 3 bulbs of 8 volts are provided. The apparatus was then put into action and above all the 
load was tested with the aid of the built-in instruments, that is on being loaded with 2 lamps, 3 
lamps and running light. Thereupon and by means of precision-instrument (continuous-current 
type) Siemens & Halske Nr. 423820 the indications of the built-in instruments were controlled 
by switching on the mentioned precision-instrument in turn to the single circuits, that is direct to 
the one terminal clamp of the battery, in order to ascertain if perhaps through any by-connections 
with the batteries, not conspicuous at once, more current might be received than the built-in 
instruments were showing. The tests showed a sufficient conformity within the bounds of 
measuring accuracy. 


Finally the same instrument was switched on also to the effect circuit, whereby some greater 
differences with the instruments built into this circuit were shown; on the other hand, however, 
not such differences as to alter fundamentally the total result in any way. 


In order to find out besides, whether the output current might be identical with a wave-current 
overlapping continuous current, the last control test was repeated by using a hotwire instrument 
furnished by me, make of Hartmann & Braun, Nr. 254159. In case there would have been such 
wave-currents, the hotwire instrument would have had to indicate a bigger current than was 
shown by the continuous-current instrument. In reality, however, a somewhat smaller current 
was found was when employing the hotwire instrument. This may be explained by the fact that 
the inner resistance of the instrument is about 10 times greater than that of the continuous-current 
instrument, so that when switching on the hotwire instrument the load of the apparatus was 
somewhat lessened. The difference between 3.08 ampere measured with the continuous-current 
instrument as compared with 2.95 ampere measured with the hotwire-instrument is easily 
explained when taking into account the divergences of the two instrument resistances. Therefore 
one can infer from this test that in the load-circuit we have to deal with real continuous current. 


The results of the tests are compiled in the annexed table. 


The figures show very well that the consumption of energy in the external circuit is greater than 
the energy taken from the batteries. According to the circuit, produced by Captain Coler, which 
within this short time I could not check in all its parts, the magnet-exciting circuit is fed by a 
special battery, completely separated from the other two circuits. Consequently, a direct 
comparison of efficiency and consumption of the apparatus would mean that only the sum of 
current of the plate circuit and of the spool circuit would count. After the established estimates 
with my own instrument and on a load of 3 bulbs, there was resulting a current from the two 
mentioned batteries of 0.215 + 0.070 = 0.285 ampere. At the same time the three bulbs 


consumed ca. 3.7 ampere, according to the built-in instruments, which is about 0.2 ampere too 
much as was proved later on by a control of this instrument, so that the real consumption has 
been about 3.5 ampere at a tension of about 2.3 volt. 


The reception of current from the two batteries in this case consequently was 1.7 watt while the 
consumption of the bulbs amounted to about 8 watt. Especially striking in this connection is the 
considerably higher current-power in the bulb-circuit being about 12 times bigger than the 
current coming from the two batteries. 


We have also absolutely made sure that from the batteries no other conductors led to the 
apparatus than those into which my instrument was built-in. The fact that an increase of power 
from the battery to the terminal clamps of the effective circuit in the plate-system takes place, 
could, indeed, not be tested on the different parts of the apparatus by a direct measuring of the 
power itself, because Mr. Coler declared that when switching on an instrument in the interior of 
the system, probably the "adjustment" would be disturbed. 


I have therefore tested the decrease of tension in the single plates on a load of three lamps by 
means of a millivolt-meter, make of Hartmann & Braun, Nr. 462375, in order to get at least in an 
indirect way an explanation for the increase of current. This examination showed a remarkable 
increase of tension-losses with a distinct maximum on the third-last plate of the one row. These 
estimates too are compiled in the table at the end of this judgment. 


Results ~ The result of the investigation showed an astonishing working of the apparatus, which, 
without further researches cannot be explained or compared with the hitherto known 
characteristics. 


Regarding the Cause of the observed characteristics, especially the solution of the question, 
where the energy in the apparatus originates, no explanation can be given yet, after the short and 
simple tests. 


Solely the conjecture can be expressed that the magnet-system is the source of the energy. It 
therefore seems desirable to clear this point by further thorough and systematic examinations. 
For this purpose the proposition of Mr. Coler to construct a bigger apparatus is very sensible, an 
apparatus, into which from the beginning measuring-instruments should be built in the respective 
parts of the single circuits in order to enable the "adjustment" of the apparatus including these 
instruments. 


A judgment for the possible utilization of the phenomena, observant in the apparatus, from the 
economical point of view, I am, of course, not able to pass on after these short tests. This 
question could only be answered after some lengthened and permanent tests, by which could be 
established what productiveness the source of energy, existent in the apparatus will show, 
especially if the magnets, in case they are the supports of the energy-source would wear out after 
some time, and at what expense each time they could be replaced by new ones. 


Above all, however, it appears important that the part or parts of the apparatus, being possibly 
responsible for causing the observed phenomena, should be taken out in a way as simply as 
possible and be submitted to an examination in all directions. 


Before finishing this, I wish to say that the results of the test are put at the disposal of Captain 
Coler for which reason I enclose a copy herewith. 


I should like to ask, however, the gentlemen in question not to mention my name and that of 
Professor Franke nor divulge the results of our tests without our express consent, or to make 
them known publicly and above all not in the press. 


Signed, 


Dr. Ing. M. Kloss 
Professor 


Results of Measuring ~ Apparatus Coler (3 March 1926) 


Nr. 1 ~ Test w/ Instrument built-in ~ 0 Charge ~ Magnet Circuit: 0.21 A/0.5 V ~ Plate Circuit: -- 
/6.4 V ~ Spool Circuit: --/6.3 V ~ External Circuit: --/6.0 V 


Nr. 2 ~ Test w/ Instr. built-in ~ 2 bulbs Charge ~ Magnet Circuit: 0.21 A/0.5 V ~ Plate Circuit: 
0.16 A/4.7 V ~ Spool Circuit: 0.16 A/4.3 V ~ External Circuit: 3.1 A/3.5 V 


Nr. 3 ~ Test w/ Instr. built-in ~ 3 bulbs Charge ~ Magnet Circuit: 0.21 A/O.5 V ~ Plate Circuit:: 
0.22 A/4.0 V ~ Spool Circuit: 0.075 A/3.45 V ~ External Circuit: 3.7 A/3.0 V. 


Control of the built-in instruments: of the battery circuits ~ 


Nr. 4 ~ Instr. built-in ~ Charge: 3 bulbs Charge ~ Plate Circuit: 0.215 A/4.0 V ~ External Circuit: 
3.7 A/3.0 V 


Nr. 5 ~ S&H 423820 ~ Charge: 3 bulbs Charge ~ Plate Circuit: 0.215 A 


Nr. 6 ~ Instr. bult-in ~ Charge: 3 bulbs Charge ~ Spool Circuit: 0.08 A/3.4 V ~ External Circuit: 
3.7 A/3.0 V 


Nr. 7 ~ S&H 423820 ~ Charge: 3 bulbs Charge ~ Spool Circuit: 0.070 A 
Nr. 8 ~ Instr. built-in ~ Magnet Circuit: 0.21 A/0.5 V 
Nr. 9 ~ S&H 423820 ~ Magnet Circuit: 0.2 A 


The three built-in instruments show with sufficient precision the series of the three battery 
circuits. 


Nr. 10 ~ Instr. built-in ~ 3 bulbs Cahrge ~ External Circuit: 3.3 A/ 3.0 V 
Nr. 11 ~ S&H 423820 ~ 3 bulbs Charge ~ External Circuit: 3.08 A/ 2.3 V 
Nr. 12 ~ S&H 254159 ~ 3 bulbs Charge ~ External Circuit: 2.95 A 

Nr. 13 ~ Instr. built-in ~ 2 bulbs Charge ~ External Circuit: 3.15 V 

Nr. 14 ~ S&H 423820 ~ 2 bulbs Charge ~ External Circuit: 3.15 V 

Nr. 15 ~ Instr. built-in ~ 1 bulb Charge ~ External Circuit: 4.1 V 

Nr. 16 ~ S&H 423820 ~ 1 bulb Charge ~ External Circuit: 4.45 V 


From the built-in tension meter of the external circuit estimations below 3 volts could not be read 
anymore. When slightly over 3 volts the instrument indicates correctly, when over 5 volts, the 
indication is somewhat too low. 


The built-in current indicator of the external circuit points somewhat too high. 


The control instrument S&H 423820 is a_ precision continuous-current instrument 
(millivoltmeter) for current and tension measurings. The control instrument H&B 234159 is a 
hotwire instrument. 


Appendix III ~ Translation of a Report by Professor W.O. Schumann (Munich) on the 
examination of the apparatus of Mr. Coler in berlin on the 19” & 20" march, 1926 (dated 
3" April 1926) 


The apparatus in question principally consists of two parallel connected spools, which being 
bifiliarly wound in a special way, are magnetically linked together. One of these spools is 
composed of copper sheets (the spool is called the plate spool), the other one of a number of thin 
parallel connected isolated wires (called: spool winding), running parallel at small intervals to 
the plates. Both spools can be fed by separate batteries; at least two batteries are necessary to put 
the spools to work. 


The spools are arranged in two halves each, according to the bifilar winding system. The 
batteries are attached to the starting points, and the current-receivers to the parallel connected 
ends. Inter-communications are connected between parallel windings of the two halves of the 
plate spool which contain iron rods with silver connections. These rods are magnetized by a 
special battery through applied windings (called: exciter windings). 


According to the statement of the inventor, the production of energy principally takes place in 
these iron rods, and the winding of the spools plays an important part in it. 


As far as it was possible I convinced myself of the conformity of the circuit with the mechanism. 
The exciter winding is electrically completely separated from the other windings, which was 
proved when testing the apparatus while being devoid o tension, as well as when testing it while 
being at work with the aid of an Ohmmeter and a millivoltmeter. 


In order to ascertain possibly concealed sources, the apparatus was searched with a 
millivoltmeter, without using any external batteries. No effect was perceptible. Besides the 
apparatus was carried from one room through a corridor to another one in the establishment to 
exclude the possibility of any secret connection to the mains. 


Installed in the apparatus were three current meters for the currents from the three batteries, and 
furthermore current and volt meters of the soft iron type for the current receivers. One and two 
bulbs respectively were employed for this purpose. Besides there were at disposal one precision 
milliampmeter of the S&H turn spool type, also employable as ammeter and voltmeter (called: 
Dr. Sp. C), and a turn spool millivoltmeter of the A.E.G., an ordinary laboratory instrument, also 
employable as a voltmeter (called: Dr. Sp. A.E.G.C.). 


While the apparatus fed two bulbs, the current delivery of the three current-supplying batteries 
was measured directly at the terminal clamps. The results are as follows: 


1. Current of the plate battery: 48 ma 
2. Current of the spool battery: 39 ma 
3. Current of the exciter battery: 170 ma (Dr. Sp. S & H.C.) 


The indications of the built-in instruments were in unison with the statements of the S&H 
instrument. The total capacity of the batteries of three elements each: 0.257 x 6 = 1.542 watt (the 
tension of the batteries in reality being below 6 volt). The possible capacity of the two bulbs 


according to the built-in soft-iron instruments was 3A x 3.5 V, that is 10.5 watts which means the 
6.7 fold of the above-mentioned capacity. 


Thereafter only one bulb was connected, and a second one, exactly of the same type, was 
regulated with a special accumulator battery to get the same light. All currents were measured 
with the "Dr. Sp. S & h C.", all tensions with the "Dr. Sp. A-E.G.C." and not with the built-in 
instruments. 


1. Current of the plate battery: 28 ma 
2. Current of the spool circuit battery: 23.5 ma 
3. Current of the exciter battery: 180 ma 


That means, if reckoned with a 6 volt battery tension, 6 x 0.232 = 1.392 watt. The possible 
capacity of a bulb, fed by a special battery, and showing the same lightpower was 4.5 volt x 1.5 
A = 6.75 watt. Proportion of both efficiencies ca. 4.85. 


Both instruments used for testing (measuring) from S&H and from the AEG were than compared 
with each other by a current-voltmeter, the highest possible deviation being less than 10% which 
can therefore scarcely influence the result. 


The apparatus, according to the statement of the inventor, is adapted now for current increase. 
The bulb-tension of 3-5 volt is less than the tension of the feeding batteries. By changing over in 
the interior it would also be possible to use it for an increase in tension. 


Then there was made a test with the aid of the Dr. Sp. Millivoltmeter from the AEG to try the 
decrease of tension in the single winding halves of the plate spool on the right as well as on the 
left side of the mechanism (The form of the spool is that of a long small rectangle). 


Tensions in Millivolts (Right Side): 
1) - 

2) 0.24 

Oy ete 

4) 2.6 

5) 8.4 

6) 24 

7) 22 

8) 24.6 

9) 26 

10) 25 

Windings from the top downward (Left Side): 
1) 0.34 

2) - 

3) 2.8 

4) - 


5) 12.4 

6) 22 

7) 28 

8) 100-140 
9) 46 

10) 30 


The tensions are distributed very unequally which must be due to current increases and decreases 
through the iron cores. 


Further measurements on the single parts could not be carried through for the reason of getting 
impeded by the built-in parts of the apparatus. Any variations of the regulation-resistances were 
also not undertaken, because the inventor stated that the apparatus in its installation was very 
sensitive, especially with regard to the magnetic conditions of the iron cores, and that a wrong 
treatment [internal measurements] would cause interferences which would be wearisome and 
very difficult to be eliminated. 


The next day I got a Hotwire-voltmeter "H&B" (called: Dr Sp TH) at the Technical High School 
of Charlottenburg. With these instruments and those of the previous day the following tests were 
made: 


1) Plate circuit: 28 mA (Dr Sp TH) 


Lamp current: 1.52 A (Dr Sp S&H C); 1.60 A (H Dr TH); 1.3-1.4 A (Built-in soft-iron 
instrument) 


Lamp tension: 4.05 V (H Dr TH); 4 V (Built-in soft-iron instrument) 
2) Spool circuit: 28.5 mA (Dr Sp TH) 

Lamp current: 1.47 A (Dr Sp S&H C); 1.56 A (HDTH) 

Lamp tension: 3.8 V (H Dr TH) 

3) Exciter circuit: 0.173 A (Dr Sp S&H C) 

Lamp current: 1.5 A (H Dr TH) 

Lamp Tension: 3.8 V (H Dr TH) 


Once again a comparison of capacity was carried through by using an equal lamp to that in the 
apparatus with an accumulator, and bringing it to the same brightness, as judged by the eye. 


Lamp in accumulator circuit: 

Tension: 4 V (Dr Sp S&H C); 3.3 V (Dr Sp AEG C) 
Current: 1.5 A (Dr Sp S&H C) 

Lamp in apparatus: 

Tension: 3.85-4.0 V (H Dr TH) 

Current: 1.59 (H Dr TH) 

Current in spool circuit: 27-28.5 mA (Dr Sp TH) 


Thereafter the instruments with the measured current and tension figures were compared with 
each other: 


1. Tensionmeter parallel on two accumulators: 
Dr Sp AEG C: 3.2 V 

H Dr TH: 3.8 V 

Dr SP S&H C: 4.2-4.2 V 

2. Voltaelectrometer in line: 

H Dr TH: 1.47 A 

Dr Sp S&H C: 1.46-1.47 


Even when taking into account the errors of the instruments, the resulting multiplication of 
energy, in principle, does not undergo any alteration through the apparatus. Judging from the 
conformity of the hotwire and turnspool instruments in the lamp circuit, the inference is to be 
drawn that principally it is continuous current one has to deal with. A test of current from the 
batteries by way of hotwire measurement was not possible. 


As a striking fact it should be mentioned that the spool circuit having been at first always 
switched on alone, received a current of 104 mA. As soon as plates and exciter circuit 
additionally and simultaneously were turned on, as, according to the inventor, the apparatus 
demands it, the current in the spool circuit comes down to about 27 mA. 


A definite judgment about the apparatus must be reserved by me until all parts have been singly 
tested, and until variations in the connections in the load and and circuit have been undertaken. 


After the present examination, carried through as carefully as [possible], I must surmise that we 
have to face the exploitation of a new source of energy whose further developments can be of an 
immense importance. The apparatus was visible and accessible in all its essential parts. The 
inventor agreed quite willingly to each trial in so far as, according to his statement, no harm 
could be done to the working of the apparatus. 


I do not believe in a deception. I deem it expedient to put the apparatus to a further test, and I 
believe that a further development of the apparatus and an assistance, given to the inventor, will 
prove justified and of great importance. 


Appendix IV: Report of Examination on Coler Apparatus 
Time: 1.4.43 t 25.9.43 

Place: Research Department of the Admiralty (OKM), Berlin 
Time: 1.4.43 to 30.6.43 

Place: Physical Institute of the Technical Institute of Berlin 
Time: 1.7.43 to 25.9.43 

Report by Hans Coler & Dr. Heinz Frohlich (Abstract) ~ 


Some years ago an apparatus (the Coler apparatus) was empirically developed, which according 
to a series of reports by well known scientists and practical engineers, was able to deliver a 
considerably higher electrical output than the input necessary to excite the electromagnetic field 
of the apparatus. 


Due to the lack of sufficient knowledge of the complicated activity within the apparatus, and of 
the impossibility of explaining this in known terms, the success in starting the apparatus 
depended on happy accident. 


With the support of the OKM an attempt was made to examine and measure the activities in the 
Coler apparatus. Due to lack of sufficient technical and physical means, we did not at first 
succeed in starting it. This work, however, led to valuable knowledge and information. 


It is therefore necessary, through a systematic basic research, to transfer the adjustment and other 
necessary procedures for starting the apparatus, from the domain of accident into a practical 
experimental procedure which is at any time reproducible. 


1. History ~ 


During the year 1923 to 1926 the undersigned, Captain Hans Coler, basing his work on lay 
theories of electromagnetic and inductive activities, has developed an apparatus for generating 
electrical energy, which delivered a considerably higher electrical output than was necessary to 
excite the primary fields of the apparatus. This development was carried out merely empirically 
and due to the lay procedure, without recording measurements or making diagrams. 


This apparatus was the subject of numerous examinations by scientists and practical engineers, 
who in their reports, almost without exception, had to admit an energy surplus or energy 
multiplication without being able to explain the process by present knowledge. The inventor also 
could not give an explanation due to lack of sufficient knowledge of the activities in the 
apparatus (See reports by Professors Kloss and Schumann on record at the OKM). 


Due to unpleasant differences with the financiers, mostly foreigners, and a nervous breakdown of 
Coler, because of these, the apparatus and original theories were lost. 


Upon resumption of the experiments at a later date the effect was occasionally successfully 
reproduced (see report by Dr. Modersohn concerning events at New Year 1936-7) which, 
however, evidently due to disturbances of the adjustments, could not be maintained because 
sufficient measurements were not taken. The outbreak of war then put a temporary end to the 
experimental work. 


2. Intervention of the OKM ~ 


In 1942, Coler and Dr. Modersohn made an application to the OKM to supply them with 
materials for further work, hoping that by simple technical means, the apparatus could be made 
to work. 


Their aim was to produce a working apparatus, which could be shown to the Fuhrer of Germany, 
leaving the measurement of all activities of the apparatus to a later date. 


The OKM approved the application and sent sufficient material to build the apparatus and lent 
the inventor ordinary amperemeters, voltmeters, and necessary tools. It was found, however, that 
due to the overload of work upon them at this time, their spare time work was not sufficient to 
secure quick results. The OKM therefore procured their release from other work, to allow a more 
intensive, and, due to the cooperation of Dr. Frohlich, who had experience in physical 
measurements, a ore scientific approach. 


The newly developed apparatus could not be made to work, however, because of the lack of 
thorough knowledge of the activities in the apparatus which now appeared to be very 
complicated. Valuable knowledge and promising signs, owever, were obtained. 


3. Short Description of the Apparatus ~ 


The apparatus consists of three principle circuits which are inter-wound and inter-coupled 
(verkoppelt) in a peculiar way. Some of these are divided again into single subsidiary circuits 
which evidently have all to be brought into resonance with one another. 


The principal circuits (called the anchor) in which the energy gain probably occurs, consists of 
metal plates between which transformer coils are connected, the whole being connected to one 
large coil plate (Plattenspule). On each of the single windings on this is coupled a large flat coil 
(Flachspule)(called field). These flat coils are interwound in two groups; these groups represent 
the turns of a transformer. This couples, on one hand on the flat coils of the other group (as 
secondary coils), and on the other hand on the anchor-plate coil, which is placed between them. 
The third electrically independent circuit (called the directing circuit)(Steurkreis) regulates this 
transference. Figure 1 [not included in the BIOS Report] shows diagramatically and in plan these 
interwound parts (anchor in red, field in green, directing circuit in blue). Figure 2, the so-called 
basic diagram, shows the connections between these different parts. This basic diagram shows 
the conditions necessary for self-interruption. In consequence of this arrangement, different types 
of currents are created in different conductors (pulsed DC, AC, etc.). 


The transformer coils, connected between the anchor plates, are connected in a peculiar way 
through thin permanent magnet rods. Their main object seems to be to pre-magnetize the 
transformer cores; it is, however, very probable that they are also connected with the Barkhausen 
Effect, which will be mentioned later. 


4, Experiments carried out ~ 


From the reflections which led to the diagram of the apparatus described above, the reality of 
some physical effects was assumed, which partly from the inventor himself, and partly also from 
the scientists who had examined the working apparatus, were stated as a possible or probable 
explanation of the phenomenon observed. 


As these hypotheses has not been examined by measurements, it seemed suitable, for further 
development of the apparatus, to clarify these questions by further experiment, so far as was 
possible with the means at our disposal. 


The experiments carried out are described below. 
Experiment 1 ~ 


If a single layer solenoid is connected to a battery, a current begins to flow at the moment of 
connection, which is known to rise exponentially, until it reaches a constant maximum 
determined by the voltage of the battery and the resistance of the circuit. Every point on the 
current/time curve corresponds to a magnetic field, which is dependent on the dimensions of the 
solenoid. At the moment of connection the electrons do not begin to flow at the same time in all 
parts of the coil, because the electromagnetic wave (Storungwelle) travels with the velocity of 
light. The electromagnetic field at different parts of the coil also builds up with a corresponding 
time difference. Now in a right hand wound coil a north pole is produced at the end where the 
current enters (the current direction is taken now and hereafter to be the direction of flow of the 
electrons, i.e., from negative to positive), in a left hand coil a south pole is similarly produced. In 
the first case the building up of the magnetic field proceeds from the north pole to the south, in 
the second place from the south to the north, or in other words: The direction of the building up 
of the field is in one case with the direction of the flow of the field and in the other against it. 


Question: Is the velocity of the building up of the field different in these two cases, although the 
data of the coils is the same except for the direction of winding? This means, is there a difference 
in the time in which the currents are reaching their maximum value? 


If such an effect could be found, it must show itself in one of the following ways: 


(a) The coils must have different apparent resistances (scheinwiderstand). By measurement of 
voltage and current the apparent resistance of ten right-handed and ten left-handed coils was 
tested with a Phillips-Schwebungs-Summer instrument. The apparent resistances were the same 
within an experimental error of about + 1%. 


(b) Other conditions being the same, the coils must induce different potentials across a secondary 
coil, when connected to a battery. Measurements were made with a cathode ray oscillograph 
from Siemens and Halske. The induced potentials were the same. It can therefore be proven that 
no such effect exists. 


Experiment 2 ~ 


Given: a solenoid consisting of two windings, one upon the other, of the same length and number 
of turns, enclosing a soft iron cylindrical core. Firmly attached to one end of the core is a pre- 
magnetized steel rod. If an alternating current is passed through one of these coils, acting as 
primary, the residual magnetism of the steel rod is strengthened during one half cycle, through 
the magnetism induced in the core, during the other half cycle it is weakened. If now the other 
winding is connected in series with the pre-magnetized steel rod -- as secondary coil -- in such a 
way that the secondary current must pass through the magnet, one half cycle of the secondary 
current must be more or less subdued; in other words, a rectifying effect must be created (It may 
be remembered that according to measurements by Professors Kloss and Schumann, a high 
frequency pulsed direct current-- about 180 KHz -- is flowing in the output resistance of the 
apparatus, for the creation of which no other explanation seems possible). 


Unfortunately, the testing of these effects could only be made with tuned frequency 
(Tonfrequent) alternating current, with the use of which no such phenomenon could be seed 
when using measuring instruments and a cathode ray oscillograph. 


The question is open whether, and if so in what way, an influence on the electron movement 
exists through the oscillation of the magnet molecules by high frequency alternating fields, 
especially of such an impulse-like character. 


Experiment 3 ~ 


Previous measurements, from the year 1937, made by the inventor and his assistant, Dipl. Ing. 
Rudolf Hingst, had shown the following effect. Given two solenoids each consisting of two coils 
one upon the other, of the same length and number of turns, one winding of one solenoid is 
connected in series with one winding of the other, wound in the same sense, and an intermittent 
direct current is passed through them. The remaining windings, which are to be considered as 
secondary coils, are also connected in series but wound in opposite sense to one another. The 
induced secondary currents are therefore similarly in opposition, and would, due to the equal 
dimensions of the coils eliminate each other. The measurements referred to above are said to 
have given the result that in such a secondary circuit a considerable direct current component 
exists which can be strengthened by means of which we shall not go into here. And this 
strengthening is to such a degree that the "secondary direct current" is comparable to the primary 
current. 


Testing of these measurements, however, did not confirm them. 
Experiment 4 ~ 


Besides the above questions, uncertainty existed as to what part the above described plate and 
flat coil plays in the function of the apparatus, and how great is the mutual influence of the flat 
coils upon one another? Of the flat coils upon the plates? And finally of the plates between 
them? As the plates are not only charged as condensers, but also have directed currents passing 
through them it had to be assumed that their mutual influence not only consisted of a condenser 
effect, but that they also created a magnetic field. 


It must first be stated that the frequency of the "Summer" instrument at our disposal (0-12 KHz) 
was not sufficient for measure the mutual electromagnetic influence of the plates, due to the low 
apparent resistance. This examination should be carried out with high frequency alternating 
current. It was, however, possible by the use of a highly sensitive oscillograph as a valve 
voltmeter to measure the potential induced by the flat coils on the individual plates, to discover 
the induction currents in the plates, and also to determine the value of the potential induced by 
the flat coils on the plates in proportion to the currents created in the plates from the current 
induced in the anchor coils (the directing current was used as a primary winding in these 
measurements, being connected to the Schwebungs-Summer). 


It appeared that the "Ankertrakte" AC or BD (See Figure 1) are not all to be considered as 
oscillating circuits, but that the single group systems, consisting of plate-to anchor coils-plate 
already represent independent oscillation circuits. According to this the apparatus contained ten 
such oscillation circuits. The individual frequency of these circuits and possible differences 
existing between them could unfortunately not be measured, because, as already mentioned, up 
to now only tuned frequency for excitation was at our disposal. In order to make the apparatus 
work the harmony of all oscillating circuits in their individual frequencies would evidently be 
necessary -- at least within certain limits determined by the suppression in question. Such an 
adjustment can of course not be secured by the means at our disposal at the present. The previous 
occasional success must be considered as due to chance. 


The mutual influence of the flat coils upon one another could on the other hand easily be 
examined because, despite the great distance between the windings (25 mm), they have 
remarkably great apparent resistance (about 200 ohms at 10 KHz). 


It appeared that the power factor (Ubertragungs-faktor) of both of the flat coils wound 1:1 in 
consequence of their peculiar interwinding (see Figure 1) have the astonishingly high value of 
0.85. The value of the power factor was at a maximum at 1OKHz, at which frequency the most 
favorable matching of the impedence of the Summer was obtained. 


The assumption could easily be made that the power factor of the flat coils upon the plates is still 
more favorable, but this measurement can only be made with high frequency alternating current. 


Apart from the great number of alternative arrangements and connections between the different 
parts -- during the period covered by this report eight different circuit diagrams were tested in 
addition to the experiments above -- the following so far unsolved problems are hindering 
success in making the apparatus work: 


(a) The influence f the pre-magnetization and of the magnetizing effect due to the battery current, 
upon the individual frequency of the oscillating circuits. 


(b) The influence of the Barckhausen effect on the phase conditions of the oscillations in the 
individual circuits and on the mutual magnetic and electrical processes. 


(c) The influence on the movement of electrons in the pre-magnetized steel rods by the high- 
frequency pulse-like field variations, through the oscillations of the molecules of the magnets. 


(d) The behavior of the mutual effect between flat cols and plates in a high frequency system. 
5. Conclusions ~ 


After the experience previously gained on the working apparatus, and on the basis of the 
technical measurements and examinations mentioned above, the picture of the way in which the 
apparatus works is as follows: 


Due to the connecting of the batteries, a current impulse is induced in the anchor circuit which 
chares the plates. The discharge current from the plates causes electrical interruption of short 
duration of the battery current in the field circuit, which furthermore inductively interrupts, or 
changes the direction of, the battery current in the directing circuit or a short time. The 
electromagnetic field induced by this process in the directing circuit by its dissipation, induces 
over the field circuit a current in the anchor circuit recharging the plates, and so forth. 


Due to the influence of the Barckhausen effect, each single process has an impulse-like 
character, and the necessary change of phase is produced to allow the regularity of the process. 


Due to a source, up to the present not investigated, and not explainable by existing scientific 
theories, an additional quantity of energy is freed during each cycle which leads to a continual 
raising of the amplitude of the mutual processes, until the magnet cores are saturated. 


From the fact that in the resistance of the apparatus pulsed direct current is flowing (see Report 
by Professors Kloss and Schumann), there is possibly an up to now unknown rectifying effect, or 
alternatively the gain in energy is produced only during one half of the cycle, either during the 
charging or discharging of the plates. The activity in the apparatus must take place in the ten 
oscillating circuits in a phase-like manner. As mentioned above, no technical means were 
available to make the necessary tuning adjustments. 


It is clear from the above that the success of the inventor up to now could only be due to chance, 
or happy accident. The necessity, therefore, arises to transfer the apparatus from the state of 
empirical development, with sufficient technical means and based on results of an exact basic 
research, to a state of working procedure which can be controlled. 


6. Further Procedure ~ 

In a simple apparatus, possibly consisting of one oscillation circuit, the problems mentioned in 
paragraph 4 should be cleared up, the excitation of the oscillation circuit being caused by an 
appropriate valve circuit. After clearing these problems, a second oscillation circuit may be 


added, which will allow the examination of the conditions necessary for the mutual building up 
of effects. 


It will then be possible for the first time to go from external excitation to self-interruption and a 
solely electromagnetic basis, with the aim of bringing the apparatus in question to work 
systematically. 


Berlin (27 September 1943) 


Appendix V: Extract from Statement by Coler relating to Frohlich’s Experiments 


These fundamental researches, which have made the first real and large breach in the citadel of 
present scientific belief, will now be described in detail. The installation shown in Figure 14 [?] 
ws used in the experiments. A transformer, with a ratio of 1:1 wa connected on its primary side 
through a periodic make-and-break X to a DC source U. Great care was taken to ensure that the 
make-and-break funtioned smoothly, without backlash and uniformly, at high frequencies and 
thus prodcued as clear and unambiguous a result as possible. 


On the secondary side the coils S was connected with resistance R, a reversible rectifier G, and a 
highly sensitive hot-wire ammeter, form a circuit. The resistance R was large compared with the 
apparent resistance of the coils S. 


Switch Sch allowed the switching of the rectifier G to be carried out in such a manner, that in 
one case the half-wave of the opening impulse, and in the other that of the closing impulse, was 
transmitted. In order to prevent any possible objection, that the iron had any influence on the 
results, the whole transformer was out during the experiments and an iron-free flat coils 
arrangement was used as the inductor during these experiments. This eliminated all interference 
and had excellent transmission properties. The required sensitivity was attained in these 
measurements by using a thermopile with the most sensitive milliammeter. After many trials, the 
motor-driven interrupter of a Bosch ignition magnet was used as make-and-break. This gave very 
uniform and smooth interruption with a frequency of 100 Hz. The result obtained with this 
experimental arrangement, which eliminated all possible causes of later objections, was the clear 
proof of a considerably larger energy during opening (intake), compared with closing impulses. 
The energy was determined by i’ from the measured current intensity, and as the resistance R is 
large compared to the apparent resistance of the coil, the objection, that the opening impulse had 
a frequency spectrum of considerably higher value than the closing impulse, could not hold 
good. 


In order to counter all other plausible and possible objections, the processes were recorded by an 
oscillographic method. Unfortunately the light strength of the available cathode ray oscillograph 
tubes (Braun’s tubes -- it was during war time) did not suffice to produce perfect oscillograms. 
Consequently, for the time being at least, this aid, which would have completely removed all 
objections, had to be dispensed with and a Siemens loop oscillograph was therefore used. By 
choosing suitable loops, sources of error were eliminated as far as possible, or at least kept 
within very small limits. 


The most careful planimetric measurements again gave the same results as those obtained with 
the experimental installation described above, at least in principle, even though the percentage 


difference of the quantity of energy in the opening and closing impulses was slightly less in the 
measurements of the oscillogram than those obtained from the thermopile. It still amounted to an 
average of 10%, compared with 50% in the measurements, so that errors in the planimetric 
measurements are not to be assumed. Also, if this had been merely a scattering of the results, a 
difference in favor of the closing impulse must have occurred at least once. However, the 
difference was always in favor of the opening impulse. Any possible errors in the planimetric 
measurements are controlled and avoided, by carefully cutting the figures produced and 
weighing them on a most sensitive and accurate balance. 


Consequently this observation can also be considered as a proof of the fact that an energy 
difference exists. The circumstance that the percentage of this unequality appears smaller in the 
oscillographic measurements than in the thermal, which at a power frequency of 100 Hz 
assuredly yield a sufficiently accurate mean value, allowing also for the resistance ratios of the 
rectifier, can readily be explained by the lag of the oscillograph used, which is not even capable 
of recording the considerable, but extremely short, energy peak of the opening impulse. 
Although, therefore, the inertialess cathode ray tube was not used in these measurements as a 
final proof, I can consider my discovery of the energy difference between the opening and 
closing impulse as proven on the basis of Frohlich’s experiments. 


As this also proves simultaneously, that my intuitively derived view, based on my most primitive 
experiments, of these process has proved correct, the reader will forgive me, if I consider my 
other two results to be correct, until new, and above all better explanations are found for the 
phenomena described. This all the more, as my development of the "Space Energy Receiver" 
was based on this and was successful. 


HANS COLER's GERMAN PATENT 


(PDF ) 


Overunity.com Forum -- 


http://www.overunity.com/index.php? PHPSESSID=e70c2a40892cdf99425bcbeb7e98729a& 
topic=6646.0;topicseen 


Michelinho, Sr. Member 
« on: January 25, 2009, 02:12:26 AM » 


Captain Hans Coler (Kohler) Magnetstromapparat (Magnet Power Apparatus) 


Hi all, 


After reading all I found about Captain Hans Coler work, I decided to replicate his 
Magnetstromapparat (Magnet Power Apparatus) and after I will do the Stromerzeuger. 
Thanks to pese for the most than welcome info on this little marvel. Don't know if it will 
work but if I won't know if I don't try. 


Here are the first pictures of my replication of the magnetstromapparat. The setup is not 
finish and still a few things to do before the tests start. 


Enjoy, 


Michel 


YouTube Videos -- 
http://www.youtube.com/watch?v=qII_gsz-7ec 


http://www.youtube.com/watch? v=0qB CHjai7Os 


Paulo & Alexandra CORREA 
PAGD (Pulsed Abnormal Glow Discharges) 


Labofex Press Release: ''Canadian Breakthrough in Power Generation..." 
Arthur Axelrad: ''PAGD, Aether Motors, and Free Energy" 
Paulo & Alexandra Correa: ''Power from Autoelectronic Emissions" 


P. & A. Correa: US Patent # 5,416,391 ~ ''Electromechanical Transduction of Plasma Pulses" 
P. & A. Correa: US Patent # 5,449,989 ~ ''Energy Conversion System" 

P. & A. Correa: US Patent # 5,502,354 ~ "Direct Current Energized Pulse Generator Utilizing 
Autogenous Cyclical Pulsed Abnormal Glow Discharges" 


Labofex ~ Experimental and Applied Plasma Physics ~ Press Release 
Concord, Ontario, Canada, L4K 2J6 
Fax: (905) 738-8427 


Canadian Breakthrough in Power Generation 
Non-Polluting Electrical Power from Pulsed Cold Plasmas Delivers More Power 
than it COnsumes 
Prepares for Manufacturing Development 
Fully Protected by Recently granted American, British, and Israeli Patents 


Dr. Paulo Correa, M.Sc., Ph.D., Partner and Director of Research at Labofex- Experimental and 
Applied Plasma Physics of Concord, Ontario and Partner Alexandra Correa, (Hon) BA are today 
announcing a significant breakthrough in the field of clean power generation. The technical basis 
for the extraction process has been a carefully guarded secret until full disclosure was secured 
through the granting of three US patents: US Patent #'s 5,416,391, issued on May 16, 1995 and 
entitled "Electromechanical Transduction of Plasma Pulses"; 5,449,989, issued September 12, 
1995, entitled "Energy Conversion System" and 5,502,354, issued on March 26, 1996, entitled 
"Direct Current Energized Pulse Generator Utilizing Autogenous Cyclical Pulsed Abnormal 
Glow Discharges". The Correa grid-independent Energy Conversion System utilizes an energy 
reactor whose function is based upon heretofore unknown spontaneous emission properties of 
certain metals in vacuum and involves an anomalous cathode reaction force conforming to Dr. H. 
Aspden's Law of Electrodynamics. The associated Motor Drive provides for direct 
electromechanical transformation of the energy accumulated within the reactor. The reactor may 
be conceived of as a portable vacuum battery made active only when needed. The Correa 
technology employs cold-cathode vacuum discharge plasma reactors to set up self-exciting 
oscillations, in the form of pulsed abnormal glow discharges triggered by auto-electronic 
emissions, in order to produce power. The circuit is driven from a direct current source of 


impedance sufficient to prevent establishment of a sustained vacuum arc discharge. In 
combination with a special circuit, electrical power, in excess of the input power needed for 
operation, can be extracted. The System, therefore, may also be referred to as an over-unity 
system: where net energy output greatly exceeds net energy input. Unlike the cold fusion 
process, which claims to output low grade heat, the Correa technology directly generates 
electricity at power voltage levels, without any utilization of cold or thermonuclear fusion 
principles. Another important feature of the apparatus is that it employs no radioactive 
compounds and generates no nuclear radiation or radioisotopes. The energy system is entirely 
pollution-free, self-contained and composed of readily recyclable materials. Storage of the power 
produced may be carried out by traditional means, be these mechanical or electrical. 


Energy conversion system applications for electric vehicles, stand-alone power supplies and 
autonomous housing are currently under development. The inventors hope that by making 
vehicles self-sufficient in terms of energy, this technology will offer the possibility of bypassing 
massive infrastructure expansions in order to make the electric vehicle a feasible reality while 
solving the problem of range which currently detracts from its appeal. Other potential 
applications include- pulsed lasers, inverters, transformer and motor circuits. The inventors are 
presently engaged in negotiating licensing agreements with a view to development of the 
applications. 


Contact: Dr. Paulo Correa, Research Director 
FAX: (905) 738-8427 


aetherometry.com (3 April 2002 ) 


PAGD, Aether Motors, and Free Energy 
Arthur Axelrad 


I would like to tell you what I know about Dr. Paulo Correa and his partner and wife Alexandra, 
two people who have recently done something marvelous. What they have done is to make a 
series of startling discoveries in basic science - beginning with their work in plasma physics, a 
field that is almost certainly going to have a major impact on our world in the near future. The 
Correas have now convincingly demonstrated the principle that it is possible to release from 
charged metals in a vacuum amounts of free energy which exceed the amounts of energy put into 
the system. 


Since I am not trained in this field, I will not be able to discuss the scientific details of the 
Correas' discoveries. However, what I would like to say should speak to what the experience and 
achievements of the Correas can teach us about the way science happens, what can happen to 
scientists, and why it matters. 


I have known Paulo Correa for more than twenty years, first during his development as my 
graduate student, then as a biomedical scientist and partner, and over these many years, as a 


close friend. I can therefore claim to know him very well, giving me at least some of the 
qualifications required to be able to write about him. And I can also tell you a little about the 
work we have done together at the University of Toronto. 


Our friendship is, I believe, unique. We listen to one another, we trust one another, and we can 
even criticize one another without fear. We seek and give each other advice without risking the 
other's ire. We can rev up each other's intellectual motors, and we can build on each other's ideas. 


Perhaps our most exciting time in the laboratory came when Paulo and I were confronted with a 
contradiction that existed in the biomedical literature. It arose out of studies on patients with the 
chronic myeloproliferative disorder Polycythemia vera (PV), a potentially lethal condition of 
unknown cause in which a major increase in number of circulating red blood cells occurs. In 
such patients, the question arose 'Are the progenitors of the red blood cells entirely independent 
of the growth factor that normally regulates the numbers of these cells, or are the progenitor cells 
in this disorder overly sensitive to the action of the growth factor?' Opposite answers to this 
question appeared in publications from different laboratories. Experiments of this kind were all 
carried out on cells in culture, and it became evident to us that the question could not be resolved 
as long as research on the problem had to be carried out in culture media that contained serum. 
Serum is an extremely complex fluid that contains both known and undefined growth factors 
which can dramatically affect red blood cell production. Paulo and I tackled this problem by first 
devising a cell culture medium that did not contain serum and so was free of these growth 
factors. Cells in this medium remained alive but did not grow to form colonies unless growth 
factor was added. Now experiments could be done against a clean background. We first 
investigated the responses of PV and normal progenitor cells to different quantities of the growth 
factor that was known to be the one that regulates red blood cell production in the normal adult, 
ie erythropoietin (Epo). Surprisingly, we found that the sensitivities of PV and normal progenitor 
cells to Epo were identical. The PV progenitor cells were found to be much more sensitive than 
normal to another growth factor, Insulin- like growth factor-1 or IGF-1, the factor that regulates 
red blood cell production in the fetus! 


Obviously, the critical entity that permitted these findings to be made was the serum-free 
medium we had devised. We patented this medium in the US and in Canada. 


As far back as I have known him, Paulo Correa was unafraid to challenge his professors if he 
thought they were wrong, no matter what the consequences. He is a biomedical scientist who, 
after contributing to the field of fundamental cell biology, rather than becoming someone else's 
postdoctoral student, set up an independent laboratory (under the company name Labofex) 
together with Alexandra, where they have now worked for the past 15 years. At the same time as 
they pursued full-time research careers in this laboratory without benefit of grants, they wrote 
music, poetry, painted, and invested money in the stock market with some failures but also with 
some striking successes that have provided a living for the two of them and the capital and 
maintenance costs of a first class biophysics laboratory. From early on I have called Paulo my 
Renaissance Man. 


The work of the Correas began with an investigation of the pulsed abnormal glow discharge that 
occurs during electron emission from a cold cathode in a vacuum. At Labofex, the Correas 


pursued an experimental investigation of the electrodynamics of anomalous cathode reaction 
forces made manifest when the abnormal glow discharge was conditioned to pulsate 
autogenously. External pulsation of the abnormal glow had been previously investigated by 
Ernesto Manuel, who obtained the 1969 patent for the method used to this day in the plastic 
coating of softdrink cans! But the Correas discovered that, under defined physical conditions, the 
abnormal glow could be made to pulsate 'autogenously' by field emission. Anomalous cathode 
reaction forces developed by field emission in vacuum-arc discharges had been well known to 
physicists since the 1930's, and had led Dr. Harold Aspden of Southampton University, UK, in 
1969 to enunciate his principle of an anomalous energy transfer in plasma between electrons and 
heavy ions, resulting in a vacuum-induced acceleration of electron flow and a progressive 
increase in electric current. Dr. Aspden had predicted that in such discharge tubes, the current 
would increase without limit for a constant applied voltage, and the tube would be destroyed 
unless some means were taken to limit the current. Previous electrodynamic experiments of this 
type in the US and in Russia had ended in failure, apparently because of electrode burn-out. 


Alexandra Correa is an expert glassblower whose knowledge and skills were essential for 
designing the special vacuum tubes in which the autogenously pulsed abnormal glow discharges 
took place and on which the early experiments depended. It was during this phase of the work 
that her expert knowledge of vacuum design overcame the obstacles arising from the excessive 
heat generated in these systems and which made possible detailed studies on the pulsed abnormal 
glow discharge (PAGD). 


But plasma physics was not destined to be the pathway along which the Correa research 
proceeded. The stimulus for that came from an entirely different direction. Aspden's 1969 Law 
of Electrodynamics had already fully accounted for the anomalous phenomenon of cathode 
reaction forces observed in field emission, and had shown that the interaction was affected by the 
ratio of masses of the charge carriers. In fact, the Correas seem to have been pushed into their 
current theoretical and experimental work by a variety of observations about electrodynamic 
interactions which, instead of involving monopolar massbound charges - such as electrons and 
heavy ions - implicated ‘neutral’ or ambipolar charges that were devoid of inertia; the energy 
involved was therefore mass-free. During this phase of their work, conducted at a second 
laboratory that they set up for this purpose (the Aurora Biophysics Research Institute, ABR), 
they were greatly inspired by their systematic and critical reading of the works of Tesla and 
Reich. This led them to a mathematical and physical reexamination of electrodynamic 
interactions by a different approach and from a completely different point of view. The 
beginning point of this new approach was an investigation of the hitherto unexplained anomalous 
arrest of electroscopic discharges under a variety of well-defined conditions. And by the time 
they completed this phase of their work, they had discovered a method for magnifying mass- free 
electric radiation in excess of the massbound electric power that it consumed. Eventually, when 
they extended this knowledge to an understanding of nonelectric interactions of mass-free 
energy, they rediscovered the principles behind the elusive 'Orgone Motor' of Dr. Wilhelm 
Reich, and improved upon it to devise what they designate as the 'Aether Motor’. 


One day, Barbara, my wife, and I witnessed a demonstration by Paulo and Alexandra Correa of 
this ‘Aether Motor' - it was an electrical generating system that could deliver electrical power 
without any external power input save its connections to two 'orgone accumulator’ boxes or to 


either our insulated bodies or a ground pipe. Since the device moved a motor and drove a 
circuitry, it had to consume some power; this appears to have been provided by the environment. 
The event occurred with incredible calm - no explosion, no noise even, no sudden heat, no bright 
light, just the quiet pulsation of a discharge tube and a quiet turning of a small rotor. Save for the 
driving of the motor from contact with our bodies, the effect was almost disappointingly banal. It 
has not always been that way. There were occasions during the evolution of these discoveries 
when accidental electrical discharges did threaten the lives of our intrepid pair. Fortunately, these 
accidents never deterred them. 


The realization of what we were looking at was mind-boggling. Here before our eyes was what I 
was brought up to believe to be absolutely impossible! The implications were also enormous - a 
world of literally free energy without pollution by a ‘product readily producible by available 
equipment and processes at a cost that allows mass marketing for multiple applications’. You 
would have expected a scene like a Boxing Day Sale in Toronto. But nothing like that happened. 
Why? [have given a lot of thought to that question. 


When an investigator presents the scientific community with a concept that challenges previous 
beliefs, there follows a series of stereotyped responses: 'He (or she) is wrong.' 'He can't be right 
because it goes against what has long been accepted as true by everyone.’ 'He is self-deluded but 
wants so desperately for his concept to be widely accepted that he unconsciously selects the data 
that fit and rejects the data that don't,’ or - 'He's lying!’ Or 'This isn't even his field, what right 
does he have to challenge the work of many years by highly trained experts?’ Or 'He doesn't 
work out of a renowned university or institute or major company. How could he be doing 
anything like what he claims to be so important?’ Or 'If we support a thing like this and it turns 
out to be a fraud, we'll have wasted our company's money and we'll be considered fools.’ 


Once all of these responses have been uttered and evidence overwhelmingly shows each to be 
unable to account for what is actually being seen, then it is time for a paradigm shift. I believe 
that this is what has been happening in the case of Paulo and Alexandra Correa. 


The Internet is, in my opinion, the perfect medium for explorers like the Correas. It gets around 
any of the pettiness, the timidity, the ignorance, the lack of vision, the stupidity, the arrogance, 
the jealousy, the automatic negativity, the suspicion, or the dishonesty of some referees in the 
peer review system as it exists today. At the same time, the absence of a peer review system 
would be fraught with the danger of biases invisible to the scientists themselves; it thus places an 
enormous responsibility for integrity on them. Here the Correas shine. 


And gradually, referees will emerge with the necessary qualities who can assess the work fairly 
no matter how blatantly it challenges the existing paradigm. In the case of the Correas, this is 
already happening. Dr. Harold Aspden is one such referee. Likewise, the presentation of the 
Correas' work on glow discharges written by the retired RCA engineer Mike Carrell - who 
visited the Correas' laboratory --- or the more recent testimonials of Mr. Uri Soudak, previously 
at Israeli Aircraft Industries, and of Dr. Eugene Mallove, editor of the journal Infinite Energy, on 
the subject of the ‘Aether Motor' and their other technologies, constitute referee opinions. The 
same applies to the recent reflections on plasma discharges by William Tiller, Emeritus Professor 
at Stanford University - which Akronos Publishing has posted at its website. 


The opinion put forth by Aspden --- whom Paulo regards as a mentor - is of particular interest to 
me because, on theoretical grounds alone, he had postulated the existence of 'over-unity energy 
generation’ as far back as 1966. He now writes: "Suffice it to say that the apparatus uses the 
pulsed abnormal glow of a discharge tube’, which, as physicists well know, has a negative 
resistance characteristic. What physicists have not appreciated, until this Correa disclosure, was 
the real possibility or the knowledge of precisely how to go about extracting 'free' energy by 
exciting self-sustaining oscillations in the plasma discharge. Undoubtedly, Dr. Correa's Labofex 
facility in Canada will have mustered a great deal of know-how from research on this project and 
we will hear more as that work comes to commercial fruition". These were good tidings indeed. 


Much of the difficulty with this entire subject rests in the question: "Where does this mysterious 
energy come from?" Dr. Aspden had suggested that the ultimate origin of this energy may well 
be the 'vacuum energy’ of space. Says he, "So now we are confronted with the Canadian 
breakthrough... I really believe that, after 30 years, the link between 'free energy’ and gravitation 
is now emerging. Meanwhile, however, let us focus on the primary task of exploiting the new 
energy resource." 


I have recently read the letter to the Correas by Dr. Eugene Mallove, and I was overwhelmed by 
it. We had been only partially aware of what we were seeing when visiting the Correa laboratory 
and witnessing their demonstration, but Mallove's letter brought it into strong relief for us. The 
letter he wrote was honest, detailed, full of clear memories of what he had seen and what it 
meant, and especially of its long-term significance and value. He was at the same time realistic 
about what its impact would be and the resistance to it, and he obviously cared. In an editorial, 
he wrote: "The discovery by the Correas is an amazing achievement: to have isolated a regime of 
self-oscillating electrical plasma discharge that produces electrical energy directly, with no 
intermediate thermal conversion step, is a wonder." 


The Correas had set out with a careful critique of the present status of their field, discovered 
inconsistencies, set about to find the reasons for the inconsistencies, and used this information to 
build an internally consistent intellectual framework, designed tests of its integrity, and applied it 
to achieve successful demonstrations of its validity. Without being an expert in the field, I am 
able to see and appreciate the broad outlines of how they approach problems, what they are 
trying to do, and what they have succeeded in doing. 


Overcoming obstacles was not foreign to the Correas, whether they were dealing with a 
stubborn, unyielding, mysterious Nature, unwilling to part with its secrets without exacting very 
high prices for them, both figuratively and literally, or in their interactions with interested but 
exploitative observers intent on taking advantage of their discoveries. 


Despite all the exciting developments, however, money to commercialize these discoveries has 
not been forthcoming from anywhere. This has not been for lack of trying by the Correas, nor for 
lack of interest by potential backers. Many have come to them from all over the world and have 
seen striking demonstrations of the XS NRG™ PAGD reactor, the motors it drives and the 
batteries it charges, or of the Aether Motor developed at ABRI. These inventions are solidly 
protected by world patents. They are extensively documented in the patents themselves and 


recently on the Internet. Nevertheless, the Correas are, at the present time, in the process of 
shutting down their laboratory for lack of funds. 


Arthur A. Axelrad 

MD, PhD, FRSC, Emeritus University Professor 
University of Toronto 
http://medbio.utoronto.ca/faculty/axelrad.html 
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1. Overview of Longitudinal Electrodynamic Interactions and Anomalous 
Cathode Reaction Forces in 20th Century Physics ~ 


"Our laws of force tend to be applied in the Newtonian sense in that for every action there is an equal reaction, and 
yet, in the real world, where many-body gravitational effects or electrodynamic actions prevail, we do not have 
every action paired with an equal reaction." 

H. Aspden, 1993 Anomalous cathode reaction forces varying in proportion to the square of the input 
current were first identified separately by Tanberg and Kobel, in 1930, during studies of cathode 
vaporization in "vacuum"-arc discharges (VADs) and stationary cathode spots (1,2). In his original paper, 
Tanberg made a case for the presence of longitudinal forces on electrodynamic interactions, which he 
attributed to the counterflow of vaporized cathode particles (1), but K. Compton demonstrated that the 


vapor jet only accounted for <2% of the reaction force's magnitude (3). He suggested a different 
interpretation of the the electrodynamic anomaly, arguing for a mechanical rebound, at the cathode, of 
charge-neutralized gas ions that hit the cathode in the course of the discharge (bombardment rebound) (3). 


In the 1940's, little work was done on the North-American continent on the presence of 
longitudinal forces in plasma discharges. The notable exceptions may have been the self-funded 
research of W. Reich and of T.H. Moray. Reich claimed to have discovered a spontaneous 
pulsatory activity of the space medium in cold cathode diodes sealed at high vacuum, and to 
have achieved oscillatory frequencies that reached 30 Kc (4). He equally claimed to have 
designed a motor circuit driven by the cyclic discharge in question, but all the details of the 
circuits were kept secret by Reich, and have remained so since the burning and banning of his 
publications by the FDA in 1956. His suspicious death in prison followed shortly thereafter in 
1957. M.B. King (5) has suggested that anomalous lightning balls were produced in corona 
discharge tubes designed by T.H.Moray (6), possibly by tuning the plasma diode to resonate with 
heavy ion acoustic oscillations (7), but again the details are scanty. To our knowledge, no one 
has reproduced the vacuum experiments of Reich or Moray. 


German electromagnetic cannons were retrieved by the Combined Intelligence Objectives Sub- 
committee in 1945, which reportedly were capable of firing lightning balls into the atmosphere 
(8), and Dr. H. Aspden has drawn our attention to the efforts of Kapitza, in Russia, to drive the 
formation of plasma balls in vacuum tubes with an RF source (9). Kapitza apparently realized 
that the energy densities of lightning balls were of the magnitude required to initiate nuclear 
fusion. During the fifties, the US fusion program also investigated the suitability of utilizing 
anomalous reaction forces in exploding wires subject to high current surges and in ‘axial pinch’ 
voltage reactors, to create alternative neutron sources (10). 


Admission of longitudinal interactions has always been problematic for the relativistic law of 
Lorentz (11), as well as for the Bio-Savart treatments of Ampere's Law (12). Quantum 
treatments of (high) field-emission, such as the Fowler-Nordheim law (strong fields pull out 
electrons with low energies, ie Fermi electrons) (13), also did not take these interactions into 
account. 


Subsequent research in the 1950's concentrated mainly on the study of cathode and anode spots, 
as well as on cathode erosion by crater formation (14-15). Confirmation of Tanberg's 
longitudinal flow hypothesis would have to wait until the 1960's, but mass spectrometric studies 
carried out by several groups (16-19) indicated that the atomic particles involved were not 
neutral atoms, but mostly singly and multiply charged ions with energies exceeding the total 
VAD voltage. Measurements performed by Kimblin (20-22) of the fractional ion current 
supplied to the VAD, suggested a nearly invariant contribution in the order of 6 to 10% of the 
total VAD current. Combined with the detection of some neutral atom contributions to this 
anomalous reaction flow, these findings caused much initial resistance among arc physicists. 


By the 1960's, it had become apparent that the presence of tremendous electrodynamic forces 
acting longitudinally in the direction of the discharge could not be accounted for by the 
Lorentz/Bio-Savart Law. Moreover, as Plyutto et al remarked, the Tanberg vaporization 
hypothesis also could not explain the observed dependence of cathode reaction forces on gas 


pressure, nor the high velocity plasma streams emerging from the cathode (18). Plyutto's model 
of an ambipolar mechanism, where the electrons sweep the ions forward as a function of the 
anomalous rise of potential in front of the cathode spot, while the spot moves backwards, may 
well explain the dynamic relation of these forces, but not their initiation mechanism. 


An understanding of the diverse experimental electrodynamic anomalies, and one that could 
unify disparate observations at that, would not be forthcoming however until 1969, when the 
Journal of the Franklin Institute published Dr. H. Aspden's seminal paper on his Law of 
Electrodynamics(23): 


F = (qq'/r3) [(v.n)v - (m'/m)(v.r)Vv' - (v.v')r] 


where m'/m is the ratio of positive ion mass to electron mass. Analyzing the proportionality of 
the current quadrature phenomenon observed by Tanberg and Kobel in copper and mercury 
VADs, Aspden contended that if one took into account the mass ratio between electric particles 
of different q/m ratios, an 'out-of-balance' electrodynamic force would necessarily arise to act 
along the discharge path (23). In 1977, Aspden would file a British patent application (24) 
utilizing thermal conversion of the high anomalous acceleration of cathode-directed ions by 
electrons in VAD plasmas (25), but his circumstances did not permit him to pursue the work 
experimentally (26). Aspden's patent for a VAD-based ion accelerator and associated energy 
transfer processes, utilizes advantageously the anomalous reaction forces developed during ion 
acceleration to design a thermoelectric generator that would release the "intrinsic energy" of the 
interaction, as well as a coupled cyclotron-type chamber (devoid of the characteristic D 
electrodes) for centrifugal acceleration of the released ions (24). 


Mounting evidence for longitudinal electrodynamic forces was then emerging from the study of 
relativistic electron beams (27-28), high-frequency plasma spikes (29-32), anomalous plasma 
heat transfer (28, 33-34) and anomalous discharge structures (35). Three possible plasma 
instability mechanisms have been discussed in the literature for the explanation of the observed 
anomalous energy transfers, invoking magnetosonic waves (35-36), ion-acoustic plasma 
instability modes (37-38) or the vacuum-field effect caused by the Zero-point energy (ZPE) (39- 
45). More recently, others have suggested that these nonlinear interactions, such as the ion- 
acoustic plasma instabilities, high density abrupt electrical discharges, and microprotuberance 
field emission indicate the presence of resonant coherences with the ZPE (46-47). 


However, all these phenomena were predictable from, and in agreement with, Aspden's Law - 
but this fact was simply ignored, even if the Lorentz's Law could not account for the 
experimental anomalies observed when a circuit was closed by distinct fluxes of charge carriers 
of different mass, while Aspden's Law effectively did. Particularly vexing to researchers, was the 
behaviour of cathodes in cold VADs and the emergence of the electron distribution required to 
satisfy ion production in the gas (48). 


Since the 1980's, Aspden's theoretical framework has received recognition (49-53) and direct or 
indirect experimental confirmation (49-50, 54-55). In the mid-eighties, Prof. P. Graneau and his 
group showed that electrodynamic explosions induced by kilovolt pulsed ion discharges in pure 
water were greater by three to four orders of magnitude than expected by established theory (54- 


55). As Aspden pointed out, these results again should be understood in terms of the m'/m 
scaling factor (56-57), but Graneau has rejected this explanation. Yet, Graneau's proposed model 
of the alpha-torque forces (58-59), is not warranted by the findings of Pappas, which instead are 
consistent with Aspden's model of electrodynamic action (49). 


More recently still, G. Spence has patented an energy conversion system exploiting the 
electrodynamic mass ratio difference of electrons and ions in a magnetic separator and 
accelerator chamber having a basic analogy with Aspden's patent (24), but utilizing a different 
technique for the centripetal capture of the accelerated charge carriers, as based on a 
modification of the betatron principle that employs an homogeneous magnetic field (60). 
Spence's device, however, suffered from periodic breakdown, usually after several hours of 
operation, owing to problems believed to be connected with the thermionic ion-emitter guns 
(61). 


During the same decade, investigation of externally pulsed electrodynamic anomalies in Russia 
was in full swing, with the objective of harnessing a new source of power (62) and, in 1989, the 
Novosti Press Agency released news of Prof. A. Chernetskii's design of a plasma reactor that 
operated with a "mysterious" regime which was termed by Chernetskii the "self-generating 
discharge", and which appeared to serve as a source of overunity energy, as it allegedly played 
havoc with the one megawatt substation driving it (63). 


Despite all these rather significant strides in theory and experiment on the investigation of 
anomalous electrodynamic interactions, little in fact has been done, since Tanberg and Kobel, on 
the investigation of cathode reaction forces in parallel or coaxial electrode discharges that 
involve autoelectronic emission, particularly with respect to the initiation mechanisms on the 
unstable region straddling the abnormal glow discharge (AGD) and the "vacuum"-arc discharge 
(VAD) regions. At the time that, at Labofex, we were making the first inroads into this problem 
in the wake of our X-ray studies, an interest in this region was also kindled by the search for 
high-power switches that might replace flash-over switches (triggered gas gap breakdown 
switches), rotating arc switches and other VAD interrupters. 


For planar electrodes having aligned central holes (the so-called pseudospark channel), it has 
been shown that a different type of discharge exists between the Paschen minimum and the 
vacuum arc breakdown, having more characteristics in common with the glow discharge rather 
than with the VAD, and which has been termed the pseudospark discharge (64-67). Because of 
the fast-switching on action of this discharge, in addition to power switching applications, the 
triggered pseudospark discharge has also been utilized as a source of high-density electron and 
ion beams, and to generate both laser and microwave radiation, as well as X-ray flashes (64, 68- 
70). Coaxial and multigap pseudospark discharge switches have been designed and patented 
which, because of their fast breakdown phase, operate with anomalously high cold-cathode 
emissions much greater than possible with thermionic emission devices (71-72). 


Prior to these recent developments in pseudospark discharges, the cold-cathode abnormal glow 
discharge (AGD) region had only been utilized for the uniform transport of vaporised organic 
coatingsin vacuo, with externally DC- or AC-pulsed abnormal glow discharges, as based on a 
patent by E. Manuel (73). Manuel, who coined the term Pulsed Abnormal Glow Discharge, did 


not employ auto-electronic ‘field’ emission to trigger the pulsation of the glow discharge - in fact 
he wanted to avoid it, and thereby avoid slippage of the externally pulsed AGD into a VAD 
regime- as he intended that only the organic coating of the cathode, but not the cathode itself, be 
vaporised. 


External pulsation of an electrical field, eg a plasma, may be achieved by very different methods 
that belong to well known prior art: in gas breakdown devices (eg Plasma-pinch accelerators, 
Lewis-type or other bombardment engines, and MPD thrusters (74-77)), as well as in arc 
discharges (eg. arcjet engines (78)) this may be typically achieved by the advantageous 
utilization of the Paschen law (when the required gap breakdown voltage falls below the applied 
open circuit voltage as a function of admission of the gas propellant) or by the utilization of older 
methods, ie capacitive or high-frequency discharges, the latter being apparently Chernetskii's 
method; the utilization of externally shaped pulsed DC or AC input waveforms, as in Manuel's 
patent (73) is another form of externally switching a plasma discharge on and off; segmentation 
of continuous current flow can also be achieved utilizing any manner of switches, mechanical, 
electronic, opto-electronic, plasma discharge-based (glow, pseudospark or arc switches) or 
commutators (including contact separation switches, relays, rotary commutators, etc); finally, as 
in pseudospark switches, a trigger electrode receiving an external signal is utilized to switch on 
the discharge (71-72). 


2. Overview of the Correa PAGD/IVAD Technology ~ 


"Nietzsche, as a critic of science, never invokes the rights of quality against quantity; he invokes the rights of 
difference in quantity against equality, of inequality against equalization of quantities. (...) What he attacks in 
science is precisely the scientific mania for seeking balances, the utilitarianism and egalitarianism proper to 
science”. 

G. Deleuze, 1962 Our point of departure was a serendipitous observation - made while studying sustained 
X-ray production - of quasi-regular discontinuities in glow discharges having a minimal positive column 
at very high vacua (10E-5 to 10E-7 Torr) and at low to medium voltages (10-50 kV DC). These events, 
which were associated with X-ray bursts, spontaneously originated localized cathode discharge jets that 
triggered the plasma glow in a fashion quite distinct from the flashing of a photocathode or from an 
externally pulsed plasma glow. It would soon become apparent that these discontinuities were elicited by 
spontaneous electronic emissions from the cathode under conditions of current saturation of the plasma 
glow, and could be triggered with much lower applied DC field strengths. The discharge was distinct 
from the VAD regime in that the plasma channel was self-starting, self-extinguishing, and the regime was 
pulsatory (79). In fact the discharge could be mimicked with externally interrupted VADs, analogous to 
chopped current arcs (80-81). 


Pulsation of current saturated abnormal glow discharges (AGDs) was originally described by E. 
Manuel (73) who utilized externally formed DC pulses or AC oscillations to drive the cyclic 
operation of a plasma discharge tube in the AGD region (see Fig. 1), but in the absence of auto- 
electronic emission. 


The pulsed plasma discharge regime we had isolated also operated in the AGD region, but it 
cycled autogenously between points F-E (Fig. 1) as a function of being triggered by spontaneous 
auto-electronic emissions from the cathode. What characterizes the functioning of the Correa 


reactors and differentiates them from all the foregoing arc emitter devices and the triggered 
pseudospark switches (PSS), as well as from Manuel's externally pulsed abnormal glow 
discharge apparatus, is the method of the discharge initiation as much as the method of its 
extinction. The discharge of interest is a pulsed abnormal glow discharge, but this pulsation is 
triggered autogenously at low applied field by a spontaneous electronic emission under cold- 
cathode conditions (80-82). Furthermore, this emission-triggered pulsed abnormal glow 
discharge is repetitively cycled in a self-generating or endogenous action, thus originating quasi- 
periodic discharge rhythms, whose frequency depends on a host of identified parameters. Both 
the spontaneous electronic emission and the auto-generating aspects of the discharge are joint 
cathode and reactor properties affected by multiple operational and physical conditions, foremost 
amongst which figure the metal composition of the cathode (work function), the negative 
pressure range, the magnitude of the input current, the large electrode gap distance, the nature of 
the residual gases and the cluster of electrode area effects discovered by the Correas (79-84). 


Given the self-pulsing and self-producing characteristics of this discharge, we have termed this 
veritable regime of plasma discharge we have isolated in reactors with diverse geometries 
designed to optimalize it (and its volt-ampere characteristic), the emission-triggered Pulsed 
Abnormal Glow Discharge, or autogenous PAGD for short. The PAGD regime is an homeostatic 
structure (a fluctuating order) of cyclically recurring discontinuities. Reactors designed to 
operate in the PAGD region of plasma discharge constitute effective plasma pulse generators 
with diverse applications (85). 


Unlike pseudospark switches, the PAGD events do not need to be triggered externally or by the 
interposition of third (trigger) electrodes, though they can be triggered inductively or 
"electrostatically" at prebreakdown potentials. They are in fact autogenous events where the 
observed emissions occur at low applied fields for quasi-regular periods, to generate quasi- 
regular cathode current jets. Unlike the PSS, which utilizes intermediate gap insulators to prevent 
the degeneration of the discharge into a full fledged VAD, the PAGD regime in the Correa 
reactors is self-extinguishing because of the inability of the discharge to complete the channel, as 
promoted by the synergism of the diverse physical parameters we have identified and analysed 
(79-82, 85). Whereas in the PSS switches the discharge channel is formed by the electrode holes 
or guides, the incomplete PAGD channel is free-forming. 


The autogenous PAGD regime deploys extraordinarily large cathode reaction forces, associated 
with the rebound of anomalously accelerated ions striking the cathode and the anomalous ion 
counterflow (vaporized cathode metal and gas ions) being swept forward by the emitted 
electronic flux. The PAGD abnormal reaction forces depend on the intensity of the electronic- 
emission events that trigger the abnormal glow discharge, and are thus rather distinct from the 
externally pulsed, emission-independent abnormal glow discharges of the Manuel apparatus (73). 
In fact, these forces are virtually absent in externally pulsed flashover glow regimes, be they 
normal or abnormal. 


In comparison to VADs, the autogenous PAGD reaction forces also appear to be much greater. 
Whereas the particles leaving the cathode in the Tanberg VAD device had average kinetic 
energies in the order of 80 to 90 eV (1,18), the particles forming the PAGD vortex have 
extraordinarily high energies that have been calculated to reach 0.5->1 MeV (86-88)! And they 


do so with typical power input consumptions that are lower by >1 order of magnitude, with 
cathode fuel losses <2 orders of magnitude and with vapor velocities >100x those typically 
observed in VADs. Because of these characteristics of the emission-triggered PAGD, the regime 
transduces anomalous reaction forces that are 100x greater than those found in VADs (82, 86, 
88), in the range found by Graneau's group for arc-water explosions (54-56, 89). This 
extraordinary behavior is intimately related to the incompressible nature of the medium (56) in 
which the autogenous PAGD occurs, the ratio of the cathode ion mass to the electron mass (26, 
86, 90), and the nature of the plasma regime, particularly the PAGD extinction mechanism, 
which prevents the discharge from reaching a steady-state plasma generation (91). In other 
words, the PAGD appears to obey precisely the tenets of Aspden's Law of Electrodynamics. 


Given the self-pulsed characteristics of the autogenous PAGD regime, the pulse generator 
effectively functions as a simple DC inverter producing quasi regular large discontinuous "AC" 
pulses that, once filtered from the associated DC signal, can be directly utilized to power and 
control electromagnetic motors, relays and transformer circuits. This line of investigation 
culminated in the patented design of basic PAGD motor and other inverter circuits (91-92). This 
was the origin of the Labofex Motor Drive (LMD) which utilizes innovative motor principles 
based upon a total control of the variables affecting PAGD production (applied voltage, applied 
current, residual gas nature, pressure, electrode area, reactive gap distance, electrode geometry, 
cathode work-function, etc) (91-92). Similar applications would soon follow for transmission of 
the generated impulses across space, the design of DC inverters and of polyphasic systems (91- 
92). 


Once we had isolated and optimalized this novel plasma discharge regime with respect to all of 
its parameters, we found that our measurement instruments indicated the deployment of 
discharge energies greatly exceeding the energy input responsible for the release of the charged 
carriers and the initiation of the discharge (91,93). Through the coupling of a secondary circuit to 
the PAGD reactor, now made double-ported, we succeeded in capturing directly, as electrical 
power, the anomalous energy deployed by the ion discharge pulses at the cathode. This was the 
basis of the XS NRG (Excess Energy) Conversion System, a patent for which was granted to the 
authors by the USPTO in 1995 (90). We had discovered that the PAGD-based abnormal cathode 
reaction forces could be used for the generation of power, if the excess energy that they deployed 
were electronically captured in a system effectively functioning as a power generator. 
Conversion of energy by creation of plasma instabilities with energies in excess of breakeven 
would thus result in the production of power. One arm of the closed system performs an entropic 
operation of loss of energy (this energy is spent in the injection of the pulse generator, to trigger 
its spontaneous plasma discharge), while the pulse output is then captured by a second arm. On 
the energy balance sheet, the energy accumulated in the second arm of the system consistently 
and substantially exceeds the energy lost by the first arm (88, 90, 93). Like all known 
experimental energy-surplus generating processes, such as the thermonuclear fusion process or 
the Spence machine (60), energy has to be spent for energy to be generated through the PAGD 
plasma regime. Unlike any other claim that we know of, for a machine capable of achieving 
breakeven conditions, the XS NRG results are reproducible and measurable. In other words, 
these are experimental results and not mere theoretical inferences. In fact, unlike many patents 
we have discussed above, our patents show explicit and extensive results for the operation of our 
energy converter system. 


In accordance with Aspden's treatment of the Law of electrodynamics (23, 56, 95, 97), our 
invention of the XS NRG Power Generation System is made possible by the engraftment of the 
extraordinarily large PAGD reaction forces transduced by distinct plasma flows, as a surplus of 
electric energy in closed charge systems. To borrow the language of Prigogine, these apparently 
closed systems give rise to self-organizing structures that are in fact transiently open physical 
systems, when they elicit anomalous reaction forces under specific conditions of performance. It 
is as if, through the auto-electronic metal/plasma interaction and the self-extinguishing 
characteristic of the PAGD regime, electrical power is directly squeezed out of metal 'in vacuo’, 
by virtue of a pulsatory interaction with the polarized 'vacuum’' field energy. 


It is possible that, as Aspden has suggested (94), field polarization of the vacuum results in 
reversal of the cyclic motion of the local space lattice (the ZPE), the displacement of which, in 
turn, causes transient resonant vacuum-field states in the system. A closed system would thus 
behave as an open system, and it could systematically develop out-of-balance forces (94-96). To 
paraphrase Aspden on this subject, it is the correct interpretation of Newtonian Dynamics and 
Newton's 'rule' that prevents us from ignoring the reacting field environment of electrodynamic 
interactions, all the more so, when these interactions develop mutual actions that appear to 
contravene Newton's Third Law (97). 


In a speculative fashion, it is indeed interesting to remark that the PAGD energies associated 
with emitted cathode ions are in the range needed for electron-positron pair creation. 
Significantly, the study of narrow, nonrelativistic positron peaks and of electron-positron 
coincidences in heavy ion collisions has led to the identification of low-mass "photonium" 
resonances in the | to 2 MeV range (lowest prediction at ~1.2 MeV (99)), which have been 
theorized as possible e-e+ quasi-bound continuum states of a pure electromagnetic nature (98- 
99), suggesting the existence of a new (ultra-nuclear and infra-atomic) scale for QED 
interactions (99). Lastly, it has been formally shown that pair production can be supported by a 
photon field in a nonstationary medium and in a threshold-free manner (ie for any 
electromagnetic wave frequency) (100). 


From the foregoing, the question obviously arises as to whether there is any contribution on the 
part of the locally pervasive Zero-point vacuum-field energy to the tremendous events elicited 
during autogenous PAGD or IVAD functioning of the Correa reactors. In his US patent (46), K. 
Shoulders describes an energy conversion system having some analogies with our own, in that he 
is able to generate microscopic coherent charge entities (which he terms EVs, for electrum 
vallidum) by a field emission process (utilizing Nothingham heating of point cathodes or pure 
field emission mechanisms). By external pulsing of the discharge field, he theoretically obtains 
energy outputs that are greater than the energy input spent in driving the system. Shoulders has 
invoked the Zero-point energy of the vacuum as an explanation for the coherent charge 
behaviour he has identified in his studies (46). 


While the microscopic Shoulders’ EV entities have minimal and maximal values of 10E8 to 
10E11 electron charges, and deploy energies in the order of 10E7 erg per triggered pulse, the 
macroscopic energetic events of the PAGD regime deploy 100-fold greater energies in the order 
of 10E9 erg per pulse (86-87, 101). 


It is rather likely that the out-of-balance reaction forces observed in the PAGD plasma reactors 
are the result of the interaction of the PAGD/IVAD apparatus with the local fluctuations of the 
dynamic vacuum-field. Such behaviour has been described by Aspden, for a dynamic zero-point 
field obeying the principles of Quantum ChromoDynamics (94). Aspden has put forth a model 
for aether spin as triggered in response to a radial electric field vector and involving "inflow of 
kinetic energy in the aether itself" (102). He has readily recognized the importance of pulsing the 
glow discharge and interrupting the autoelectronic emission, in the context of tapping the aether 
spin while denying return of the kinetic energy fed into field system back to the plenum. Aspden 
writes (103): 


"In other words, what is stored in the spin state as aether input energy becomes available as electric field 
energy which can be trapped by drawing power from the electrodes of the Correa tube. To do this, it is 
necessary to have pulsations and here there is an aspect which warrants theoretical research, but which 
seems to have already found a practical solution in the Correa device." 


The quantum mechanical treatment proposed by Fowler and Nordheim in 1928 (13) to explain arc 
initiation in terms of the pulling of electrons from metals by strong or high fields, has provided a 
scientific model for the discrete emission of electrons from the working cathode which, in this process, 
apparently violate the conservation laws, if just for an instant, and tunnel through the Fermi barrier. 
However, this quantum mechanical model never adequately accounted for the experimental evidence 
concerning arc initiation at fields and currents lower than those predicted, for arc discharges which 
present a Fowler-Nordheim slope. Nor does it account for operation of the Correa reactors in the 
autoelectronic emission-triggered low-field PAGD regime, where the experimental voltage-current 
characteristic is the inverse of that obeying the Fowler-Nordheim relation for high-field emission (79-82). 
Rehabilitations of the Fowler-Nordheim treatment, where the theoretical enhancement factor has been 
explained in terms of breakdown produced by heating of cathode microprotuberances (Joule and 
Nottingham effects), have been proposed to explain the results of VAD studies (15, 104), and these 
findings have been advantageously employed by Shoulders, in his design of point cathodes for field 
emission and for what he terms "pure field emission" (46). 


In distinction from quasi-thermionic field emission, the cold-cathode autoelectronic emission 
characteristic of the autogenous PAGD and IVADs appears to employ a different initiation 
mechanism, as it is facilitated by large cathode areas rather than points, under the appropriate 
conditions of work-function, pressure, input current, etc. 


It is likely that there is some relation between the mechanism responsible for the PAGD regime 
we have isolated, and its cluster of area-dependent effects, with the electrode area-dependent 
transient voltage instability of the glow discharge plasma recently reported in low power high- 
nitrogen/high-helium partial pressure CO2 lasers, albeit that this lasing instability is non-periodic 
(105-106). The periodic and current pulse aspects of the PAGD may in fact be what explains 
these nonperiodic lasing voltage spikes, in that their fortuitous occurrence probably stems from 
the PAGD threshold voltage-current characteristics: at low input currents, the auto-electronic 
PAGD emission is a rare event(79-82, 91). At these levels of activity, the deployed reaction 
forces are minimal or absent. 


The anomalous PAGD cathode reaction forces are inextricably linked to the intermittent ejection 
of metal plasma jets (from the PAGD cathode) under optimal conditions of operation in the 
PAGD regime and to the cyclic plasma instability that develops tremendous field reactions in the 
nonstationary vacuum gap. Independently from whether the PAGD singularities result from 
capture of some of the immense reservoir of energy priming the vacuum (107-108) or from some 
other unknown mechanism, cathode spot formation involves a net expenditure of the cathode 
metal per event, thus defining a process of fuel consumption (82, 83, 86, 88, 90). 


At our laboratory, Labofex, we have broken new ground in plasma electrodynamics and in 
electron emissions from metals. We believe that, with our work in this field, plasma physics has 
acquired a new, practical and affordable significance for power generation, quite outside of 
thermonuclear fusion. 


More recent developments at Labofex have further broadened the scope of the XS NRG 
technology. The design of improved autogenous PAGD reactors (83, 109), and of reactors 
capable of physical commutation of interrupted "vacuum"-arc discharges (IVAD) elicited under 
low-field conditions (110-111), has resulted from this ongoing effort. Utilization of [VADs in the 
XS NRG Converter System has several mixed advantages: larger input currents are possible 
(which the voltage-current characteristic of the PAGD precludes) with IVADs than with the 
PAGD, resulting, under the necessary conditions of operation, in still larger emission 
catastrophes; separation of the potential switch function from the trigger function (which may be 
electrodeless), and of both of these from the pulse output function at the collector, permits the 
utilization of triggered [VADs reactors integrated with the XS NRG Converter circuitry (11- 
113). Utilization of multireactor XS NRG Systems operating in either the PAGD or the IVAD 
regimes can be coupled to create modular power plants (84, 112) for diverse commercial and 
industrial applications (114-116). 


3. The Autogenous PAGD Regime ~ 


"It may be concluded that the resolution of this long-standing problem of the true nature of this basic electrodynamic 
law is not a mere academic topic. Some deeper understanding of the law will have practical consequences in 
discharge and plasma control." 

H. Aspden, 1969 Fig. 1 is an idealized plot of the potential (on a linear but arbitrary voltage scale) between 
the principal electrodes of a vacuum discharge tube with increasing current (on a logarithmic scale in 
amperes). Curve A, below its intersection with curve B at point E, represents a typical relationship 
between current and voltage for cold cathode discharges, including auto-electronic emissions, whilst 
curve B represents a typical relationship for thermionic glow discharges, including thermionic emissions. 
The high-current intersection of the two curves at point E represents a transition into the vacuum arc 
discharge (VAD) region (curve C) with the establishment of a continuous low resistance plasma channel 
between the electrodes. With increasing current from very low levels, curve A presents an initially rising 
voltage or "positive resistance" characteristic, through the Townsend discharge (TD) region, a flat 
characteristic through the constant discharge (CD) region, a falling voltage or "negative resistance" 
characteristic through the transitional region discharge (TRD) and normal glow discharge (NGD) regions, 
to a minimum, before once again rising to a peak at F and then falling to an even lower minimum, equal 
to the sustaining voltage for a vacuum arc discharge, through the abnormal glow discharge (AGD) region. 
The rising potential over the first portion of the AGD region is believed occasioned by saturation of the 


electrodes by the glow discharge, which causes the potential to rise until auto-electronic emission sets in 
allowing the potential to fall again as the current rises further. In practice, the increasing interelectrode 
potential following saturation, and other factors such as electrode heating, leading to thermionic emission, 
will tend in conventional tubes to result in a premature transition from the AGD into the VAD regime, 
following a curve similar to curve D shown in Fig. 1. 


Figure 1 


Essentially, the autogenous PAGD regime relies on the use of gas discharge tubes designed to 
avoid premature transition from the NGD to the VAD regimes, and capable of being operated in 
a stable manner in that region of the characteristic curve of Figure 1 extending between points E 
and F, within the AGD region. The peak F that characterizes the abnormal discharge region 
means that as the applied current is increased linearly within this region, the resistance of the 
‘vacuum’ medium in the tube first increases with increasing current, only to subsequently 
decrease, still with increasing applied current, down to the minimum resistance value 
corresponding to the sustaining potential of a "vacuum" arc. Expressed in terms of resistance 
characteristics, the autogenous PAGD regime spans, as a function of applied current, a subregion 
in which a positive resistance characteristic changes into a leading negative resistance 
characteristic. The pulsed regime of the AGD is only sustainable when the intensity of the 
applied current is greater than that needed to rapidly saturate the plates, but not so great as to set 
up a VAD. 
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Abstract ~ A direct current power transducer for driving alternating current devices utilizes a 


discharge tube connected across a current source, the construction of the tube and characteristics 
of the source being such as to maintain endogenous pulsed abnormal gas discharge within the 


tube. The tube is capacitatively coupled to an external load including an alternating current 
device, typically an electric motor. Electric motors of the asynchronous induction or synchronous 
types are particularly suitable, but other alternating current devices may be used. By adjustments 
to the current source, the capacitance in parallel with the discharge tube, and connections to 
auxiliary electrodes, the pulse repetition frequency of the discharge may be adjusted, thus 
allowing variable speed control of types of alternating current motor not normally amenable to 
such control. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 


This invention relates to a high power gas discharge tube of novel characteristics, and to 
applications of the tube in the control of electric motors and other alternating current devices. 


2. Review of the Art 


As the current passed through a gas discharge tube is increased beyond the levels at which 
normal glow discharge takes place, such normal gas discharge being characterized by a negative 
resistance characteristic leading to decreasing potential between the cathode and anode 
electrodes of the tube, a region of abnormal glow discharge is entered in which the negative 
resistance characteristic changes to a positive resistance characteristic leading to increasing 
potential between the electrodes. Typically this increased potential rapidly leads to breakdown 
into vacuum arc discharge between the electrodes, again characterized by a negative resistance 
characteristic. Accordingly, gas discharge tubes have been operated in the normal glow discharge 
or vacuum arc regimes in which stable operation can be achieved by suitable ballasting of the 
tube, the former regime being suitable for low current applications and the latter for high current. 
It is possible to utilize a normal glow discharge tube in a low frequency oscillator circuit by 
placing capacitance in parallel with the tube and in series with the ballast because such a tube is 
characterized by a comparatively high striking potential at which discharge is initiated, and a 
lower but still high extinction potential at which discharge ceases. Operation in such a mode with 
vacuum arc devices is difficult because, in order to turn off the device effectively, the arc must 


be extinguished or otherwise interrupted or divested for long enough to disperse the intense 
ionization formed in its path. 


Devices operating in the vacuum arc regime have other problems, particularly in terms of 
ensuring adequate electrode life, which have led to gas diodes and triodes (thyratrons) being 
superseded by semiconductor devices in most applications. A further limitation of such devices 
is that the great difficulty in turning them off, except by terminating current flow through the 
device for a finite period, limits their usefulness as control devices to rectification, current turn- 
on and low frequency alternating current applications. 


The only prior art of which we are aware which successfully exploits the abnormal glow 
discharge regime is the process described in U.S. Pat. No. 3,471,316 (Manuel) issued Oct. 7, 
1969, which we understand is commercially utilized in forming organic coatings on metal cans. 
It relies on the application of externally generated current pulses to force a discharge tube 
temporarily into the abnormal glow discharge region, the pulses being sufficiently short that no 
vacuum arc is established. There is no disclosure of any endogenous pulsed abnormal glow 
discharge, the apparatus is dependent upon an external pulse generator to operate, and its utility 
is completely different from the present invention because it uses externally generated pulses 
rather than generating such pulses. 


We are also aware that the use of vacuum arc discharge tubes has been proposed for the control 
of inverters, as exemplified by U.S. Pat. No. 4,194,239 (Jayaram et al), which discloses the use 
of vacuum arc discharge tubes in which the discharge is steered magnetically between multiple 
electrodes to provide a commutating effect. Such an arrangement acknowledges the difficulty of 
extinguishing a vacuum arc, and seeks to overcome the difficulty by instead switching the 
discharge between electrodes by the use of externally applied magnetic fields. 


SUMMARY OF THE INVENTION 


The problems associated with the operation of vacuum arc devices are typically associated with 
the establishment of a continuous channel of low resistance ionized plasma between the 
electrodes of a device operating in this mode, typically accompanied by intense heating of the 
electrodes. Such a channel is difficult to interrupt in rapid and predictable manner once 
established. The pulsed abnormal glow discharge regime is characterized by no such continuous 
channel having been established, and predominantly cold-cathode auto-electronic emission rather 
than thermionic emission, these characteristics provide the ability to extinguish the discharge 
readily. 


We have found that, by suitable design of a low pressure gas discharge tube, we can sufficiently 
inhibit transition from the abnormal glow discharge regime into the vacuum arc discharge regime 
that we can successfully exploit characteristics of the abnormal glow discharge regime to provide 
a device having valuable and controllable characteristics as a high power, pulse generator when 
fed from a current source. Such a pulse generator has useful applications in for example motor 
control and other applications requiring high current pulses. It is a valuable characteristic that the 
pulse repetition frequency can be varied over a range, the extent of which itself varies according 
to the physical characteristics of the tube and the environment in which it is operated. According 


to circumstances, the frequency may range as low as 10 pulses per second or range as high as 
10.sup.4 pulses, these figures being exemplary only and not limitative. 


The purpose of the present invention is to provide a means to operate alternating current 
machines, and in particular to derive useful electromechanical work from any vacuum discharge 
tube capable of sustaining a stable pulsed abnormal glow discharge (PAGD). The present 
invention provides a simple circuit having at least two parallel arms: a pulse generator arm 
containing the vacuum discharge and an electromechanical arm which transduces electrical 
pulses into mechanical energy. In the latter, the electromechanical device is integrated into a 
reactive load presenting a capacitance in parallel with the tube. The present invention was 
specially devised to work with specific cold cathode vacuum tube pulse generators as disclosed 
in the parent application, using either diode or triode connections, but the circuitry can be made 
to work with any suitable vacuum device capable of being operated in an endogenous pulsed 
abnormal glow discharge regime under cold cathode conditions. 


The advantage of using a spontaneous emission self-pulsing device such as that described in the 
parent application lies in the fact that the speed of an AC motor and its torque can be varied 
directly by altering any of the parameters that affect pulse frequency as described in that 
application. Two of these parameters, parallel capacitance and applied, constant direct current, 
are of particular usefulness, since when all other parameters are the same, the rate of pulsed 
abnormal glow discharge, controlling motor speed and torque, can be made to vary as a function 
of increasing current applied to the cold cathode device, for any given discharge capacitance 
employed. This yields an extremely simple method of motor speed control, particularly suited to 
drive synchronous and induction AC motors from a starting DC supply, but also generally 
applicable to any motor, whether rotary or linear, whose speed or rate is dependent upon the 
frequency of a pulsed or alternating current. Rather than placing an alternating current machine 
directly in the circuit containing the discharge tube, it may be connected indirectly through a 
transformer or synchro-transmitter system. 


SHORT DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a graph illustrating the current to voltage relationship exhibited by a notional vacuum 
discharge tube; 
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FIG. 2 is a graph illustrating the current to breakdown, extinction (PAGD) and sustaining (VAD) 
voltages of a particular vacuum discharge tube; 
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FIG. 3 is a circuit diagram of a first embodiment of the invention, using a single phase 
permanent-split induction or synchronous capacitor motor connected in parallel with a pulse 
generator using a vacuum discharge tube configured either as a diode or as a triode; 


FIG. 4 is a circuit diagram of a second embodiment, employing two motors in series, and a 
triode connected vacuum tube pulse generator; 


FIG. 5 is a circuit diagram of a third embodiment, employing two motors in series, and two 
vacuum discharge tubes placed in series; 


FIG. 6 is a circuit diagram of a fourth embodiment, employing a two-phase motor, and two 
vacuum discharge tubes placed in series; 


FIG. 7 is a graph illustrating the results of tests using the first embodiment of the invention, 
using a permanent split capacitor induction motor, showing how motor speed in RPM varies with 
the total series value of the external capacitance placed in parallel with the vacuum discharge 
tube by the electromechanical arm of the circuit; 
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FIG. 8 is a graph illustrating the synchronous RPM vs. pulses per second linear response, in the 
circuit of FIG. 3, of a single phase, synchronous hysteresis capacitor motor for four different 
series capacitance values in the electromechanical arm of the circuit and the maximum pulse 
rates obtained for each combination; 
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FIG. 9 is a graph showing the rotor blocked torque, measured by a rope and pulley method, of a 
single phase, synchronous hysteresis capacitor motor in the circuit of FIG. 3, as a function of the 
increasing direct current input resulting in increased pulse rate; 
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FIG. 10 is a graph showing the rotor blocked torque, measured by a rope and pulley method, of a 
single phase, synchronous hysteresis capacitor motor both in the circuit of FIG. 3 (as a function 
of increasing PAGD rate due to the increasing direct current applied to the circuit), and when run 
at AC line frequency of 60 Hz, torque being shown in each case as a function of the rms volts at 
the motor input; 
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FIG. 11 is a graph exemplifying how the pulse frequency of a PAGD discharge is related to 
direct current applied to the tube in the circuit of FIG. 1, accompanied by curves showing the 
potential applied to the tube and the power in watts drawn by the tube; 


1500 - pe waTTs INTO TUBE 


@ DC VOLTS INTO TUBE 
© OC CURRENT INTO TUBE 


1000 


500 


DC mA, DC VOLTS AND DC WATTS 


0 10 2 30 40 50 60 
ss FIG.11 


FIG. 12 is a graph exemplifying variation in RPM, rms current drawn, input volts, and true and 
apparent power (watts and volt-amperes) of a synchronous motor in the circuit of FIG. 1, and 
under the conditions of FIG. 9; 
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FIG. 13 is a graph showing the rms volts per pulse per second at various pulse rates for two 
different single phase capacitor motors (induction and hysteresis) utilized in the circuit of FIG. 1; 
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FIGS. 14 and 15 illustrate two configurations of inverter according to the invention which may 
be utilized to drive alternating current devices through a transformer; 
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FIG. 16 shows in simplified form a variant of the circuit of FIG. 3 in which the discharge tube is 
connected differently; 


FIG. 17 shows a variant of the circuit of FIG. 3 in which the electromechanical arm is a synchro- 
transmission system. 
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FIGS. 19a and 19b illustrate central cross sections of the pulse generator of FIG. 18, and a 
modification thereof, respectively; 
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FIG. 20 illustrates a Fowler-Nordheim plot of the Vx or Vs values for the PAGD and VAD 
regimes, respectively, in a pulse generator excited with a positive-polarity constant voltage DC 
power supply, the PAGD and VAD values being shown respectively in closed and open squares; 
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FIG. 21 illustrates a continuous variation of NGD sustaining/PAGD extinction voltages (Vs/Vx), 
from breakdown to glow extinction, with decreasing pressure (at a rotary pump), in 4 pulse 


generators having different plate areas but the same electrode material (H34 aluminum), the 
same gap distance and the same potential of 860 VDC prior to breakdown; 
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FIG. 22 illustrates a continuous variation of PAGD frequency with decreasing gas pressure in 3 
pulse generators having different anode and cathode plate areas (16, 64, 128 cm2) but the same 
cathode material (H34 aluminum) and the same gap distance of 5.5 cm; 
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FIG. 23 illustrates a shift of the PAGD regime to higher pressure regions during pumpdown with 
a rotary vacuum pump in an argon atmosphere; 
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FIG. 24A illustrates the circuit used in the tests that supplied data for FIGS. 2 and 20 to 23; FIG. 
24B illustrates the circuit used for test results described in Example 10. 
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FIG.24b 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 


Throughout the following detailed description, the same reference numbers are used to denote 
identical elements present in more than one Figure. 


The context of the invention in terms of vacuum discharge phenomena will first be discussed 
with reference to FIGS. 1 and 2. Referring to FIG. 1, which plots the potential between the 
principal electrodes of a vacuum discharge tube with increasing current, potential being shown 
on a linear but arbitrary scale of voltage, and current on a logarithmic scale in amperes, curve A, 
below its intersection with curve B, represents a typical relationship between current and voltage 
for cold cathode discharges, including auto-electronic emissions, whilst curve B represents a 
typical relationship for thermionic glow discharges, including thermionic emissions. The high- 
current intersection of the two curves at point E represents a transition into the vacuum arc 


discharge (VAD) region (curve C) with the establishment of a continuous low resistance plasma 
channel between the electrodes. 


It will be noted that curve A exhibits, with increasing current from very low levels, an initially 
rising voltage or "positive resistance" characteristic, through the Townsend discharge (TD) 
region, a flat characteristic through the constant discharge (CD) region, a falling voltage or 
"negative resistance” characteristic through the transitional region discharge (TRD) and normal 
glow discharge (NGD) regions, to a minimum, before once again rising to a peak of F and then 
falling to an even lower minimum, equal to the sustaining voltage for a vacuum arc discharge, 
through the abnormal glow discharge (AGD) region. The rising potential over the first portion of 
the AGD region is believed occasioned by saturation of the electrodes by the glow discharge, 
which causes the potential to rise until autoelectronic emission sets in allowing the potential to 
fall again as the current rises further. In practice, the increasing interelectrode potential following 
saturation, and other factors such as electrode heating, leading to thermionic emission, will tend 
in conventional tubes to result in a premature transition from the AGD into the VAD regime, 
following a curve similar to curve D shown in FIG. 1. 


The present invention relies on the use of gas discharge tubes designed to avoid premature 
transition from the AGD to the VAD regimes, and capable of being operated in a stable manner 
in that region of the characteristic curve of FIG. 1 extending between points E and F. Referring 
now to FIG. 2, which plots test results for just such a tube, constructed as described below with 
reference to FIG. 18 and 19, and shows, again on similar coordinates to FIG. 1 (except that the 
potential units are defined), the extinction or sustaining potentials of the tube (the same 
information as plotted in FIG. 1), together with the breakdown potential (i.e. the potential 
required to initiate the autoelectronic discharge). It will be noted that the breakdown curve shows 
two discontinuous portions X and Y, corresponding to the vacuum arc and abnormal glow 
discharge regimes respectively. The intersection of curve X, and curve Z representing the 
sustaining or extinction potential is illustrative of the difficulties inherent in extinguishing a 
vacuum arc discharge, since a decrease in current is accompanied by a decrease in breakdown 
voltage until it equals the VAD sustaining voltage which does not vary greatly in this region. On 
the other hand, the combination of a fairly high and constant breakdown voltage (curve Y) 
combined with an extinction potential which rises with decreasing current in the region E-F (see 
FIG. 1) of the pulsed abnormal glow discharge regime means that the pulsed abnormal glow 
discharge will be extinguished if the current source during the tube operation ceases to be able to 
sustain the increasing current required to maintain the discharge as the potential between its 
electrodes drops, at some current below the intersection of curves X and Z. 


If the effective internal resistance of the source is above some critical level, then as the current 
through the tube rises, the proportion of the source potential developed across the tube will fall 
until it intersects the curve Z at a current below the intersection with curve X, at which point the 
abnormal glow discharge will self extinguish, and the current flow through the tube will drop 
abruptly until the current through the tube combined with the potential between its electrodes 
again intersects the curve A in FIG. 1. This permits reestablishment of a rising current through 
the tube traversing the abnormal glow discharge region as the potential across the tube rises to 
the peak F and then again falls to a point short of E. Accordingly, under these circumstances, a 
pulsed abnormal glow discharge will be exhibited, accompanied by high amplitude current 


pulses through the tube. It should be understood that the curves of FIG. | are indicative of the 
static behaviour of a nominal discharge tube under particular current and voltage conditions, and 
are not fully indicative of the behaviour of the tube under dynamic conditions in which tube 
current and inter-electrode potential vary with time, nor with changes of the many other factors 
which may influence tube behaviour. In particular, the plasma effects generated in various 
phases of tube operation require finite time to form, reform or dissipate as the case may be, and 
in the case presently under consideration this time factor, combined with time constants of the 
external circuit in which the tube is placed, are determinative of the pulse frequency of the 
discharge. 


The definition of any regime of electrical discharge in a vacuum is usually presented as 
dependent upon the major operational parameter being considered, i.e. upon the variation of 
direct current passing between the primary electrodes. For a given optimal vacuum (which must 
necessarily be less than perfect) all gas electrical discharge regimes can be presented as 
dependent upon this parameter. FIG. | is such a presentation and the peak that characterizes the 
abnormal discharge region means that within this region, as the applied current is increased 
linearly, the resistance of the vacuous medium in the tube first increases with increasing current, 
only to subsequently decrease, still with increasing applied current, down to the minimum 
resistance value corresponding to the sustaining potential of a "vacuum" arc (which is somewhat 
above the ionization potential of the gas, or in fact of the metal vapour, in the enclosure). As the 
transition from a normal glow discharge into a vacuum arc discharge is made either directly (in 
thermionic devices) or indirectly, in cold-cathode conditions, via an abnormal glow discharge 
that may be more or less precipitous, it is only in the ideal diode and the ideal vacuum that both 
linear functions (corresponding to the regimes that have a sustaining potential) and nonlinear 
functions (corresponding to the transition regions, such as the TRD and the AGD) appear to 
depend exclusively upon the input current. In fact, many factors affect the AGD, foremost 
amongst them, pressure, plate distance and plate area. Hence the peak in the curve of FIG. | is an 
idealized view of events. 


This said, we are left with the experimental observations and what they tell us. In this respect, 
auto-electronic emissions characteristic of the pulsed abnormal gas discharge (PAGD) regime 
can be seen to emerge from the NGD, as the current is increased beyond the point when the 
cathode glow has reached plate saturation (if the current is not too low and the plate area not too 
large). 


The same effect occurs when the pressure is reduced and the current is kept constant at a suitable 
level (neither too high nor too low, exact figures depending on other factors such as gap distance 
and plate area, etc.). 


If the current is increased further, in either case, the PAGD regime fully emerges (in other words, 
in pumpdown tests, the applied current also has to be sufficient). In this regime the plate is not so 
much saturated with a negative glow (which remains, but is attenuated), but exhibits local 
concentrations of the plasma that arise in a given area of the cathode as a function of the auto- 
electronic emission mechanism. If the applied current is increased in steps, a stage is reached at 
which the extinction potential of the PAGD falls until it meets the minimum potential of an arc 
discharge, as demonstrated in FIG. 2. With reference to FIG. 1, this means that the current- 


dependent variation of the PAGD in these devices passes from a high to a low extinction 
potential or from a high to a low electrical resistivity of the medium, and is thus localized on the 
descending slope of the peak in FIG. 1. Expressed in terms of resistance characteristics, the 
regime of the pulsed abnormal glow discharge spans, as a function of applied current, a 
subregion in which a positive resistance characteristic changes into a leading negative resistance 
characteristic. The pulsed regime of the AGD is only sustainable when the intensity of the 
applied current is greater than that needed to rapidly saturate the plates (but not so great as to set 
up VAD), the result being development of auto-electronic emission with its associated inverted 
cone-like discharge and a residual, faint glow of the entire cathode (rather than a saturated 
NGD). 


Each PAGD cycle begins as a singular emission and performs a cycle of functions whose 
electrical characteristics vary accordingly with time. During a charging process (which 
eventually leads to emission), the plate potential rises to a maximum at F (see FIG. 1), while 
being limited by the maximum virtual value of the applied current. Any substantial increase in 
the applied current is blocked by the insulating properties of the intervening medium (as if a very 
large resistance characterized the device); in the discharge process, beginning with the initiation 
of auto-electronic emission at F, conditions for conduction across the (operational) vacuum are 
established and, as a consequence, the resistance characteristic of the device becomes 
increasingly negative until the extinction potential is reached, at which point the glow discharge 
ceases. This endogenous on/off behaviour is exactly what characterizes the PAGD cycle. 


Two boundary conditions arise. In the first case, the available current is not quite enough to 
sustain the PAGD. In this instance, full escape from the NGD regime and the characteristics 
associated with its sustaining potential will not occur, while any heating of the cathode will 
eventually lead to the establishment of a semi-thermionic cathode glow. In the second instance, 
there is a risk of degeneration into a thermionic NGD or a VAD if the available current is too 
high or sustained too long. This degeneration will set in during the second phase of the PAGD 
unit cycle, and may lower the resistance of the device to the point of constant conduction of 
current across the vacuum; the result is that the auto-electronic emission is not quenched, as 
spontaneously happens in the PAGD. Thereafter, extinction of the resulting VAD, which may be 
promoted by a variety of factors is an unpredictable event; if the current is available, the arc will 
burn for as long as there is energy supplied and as long as there is cathode material available to 
consume. A VAD in no way resembles a regular, cyclic oscillator, which is the outstanding 
aspect of the PAGD. Whilst an arc discharge is, like the PAGD, an auto-electronic emission 
phenomenon characterized by intermittences (the apparent constancy of an arc is the result of the 
high frequency of these intermittences), such an arc does not exhibit the regular or quasi-regular 
cyclical nature of the PAGD, nor its inherent current limiting characteristics. 


In order that a stable pulsed abnormal glow discharge (PAGD) as discussed above may be 
obtained, the discharge to be utilized must be capable of repeated excursions into the region E to 
F of FIG. 1. This entails that the tube be constructed so that, as the tube operates and the current 
through it rises, the potential across the tube can reach the peak F in FIG. 1 and beyond, without 
the abnormal glow discharge degenerating into a vacuum arc discharge. This will be influenced, 
among other factors, by the extent of thermionic emission from the cathode which will itself be 
influenced by resistive heating of the electrodes and their work function, as well as by their 


separation and configuration, and the nature and pressure of gas within the tube, as well as the 
presence of auxiliary electrodes or probes. The influence of these various factors is extensively 
exemplified below, with reference to the description associated with FIGS. 18 to 24b, which 
description; discloses tubes capable of sustaining PAGD. Whilst the present invention is 
described with reference to its use in connection with such tubes, it should be understood that the 
invention may be implemented utilizing any tube capable of sustaining a stable PAGD discharge 
whether or not disclosed in our earlier application. 


FIG. 3 shows a first exemplary embodiment of the invention operating in the examples described 
with a single phase permanent-split induction or synchronous capacitor motor having a rotor R, 
stator windings 15 and 16, and a capacitor 17. The motor is connected to terminals 13a and 13e 
and via capacitors 10 and 11 to the electrodes of a vacuum discharge tube 7, capable of 
producing cold cathode abnormal glow plasma pulses and constructed in accordance with the 
principles set forth in FIG. 18 to 24b and their associated description. Motors with other 
characteristics, such as single phase capacitor-start induction motors, two-value (start and run) 
capacitor induction motors, repulsion-induction motors, repulsion-start induction-run motors, 
reluctance motors, universal motors, split phase motors, two-phase induction or synchronous 
motors (wired as single phase capacitor-run motors), or single phase rotor input synchro- 
transformer generators could also be connected to the same terminals 13a and 13a. 


As shown in FIG. 3, the voltage source may be either a line-fed DC power supply 1 (preferably 
constant current), a DC generator 2 or a battery pack 3. For best results, one of the latter two 
should be employed because line-fed supplies will contain other parallel circuitry, including an 
internal bypass capacitance and, unless they are very well regulated, will leak alternating current 
from the line which may influence the pulse rate or stability of the PAGD discharge. The supply 
voltage and current may be controlled by using methods known to those skilled in the art, 
whichever source is used. With line fed power supplies it is preferred to control the DC output by 
varying the power input using the autotransformer method. With a DC generator, the power 
output can be controlled directly by varying the speed of the generator. With a battery, simple 
control of input direct current and output pulse frequency from vacuum device 7 is best achieved 
with a variable series resistor 4. Diodes 5 and 6 prevent transients from the pulse discharge from 
reaching the DC source. 


The discharge tube 7 is shown in FIG. 3 connected in a diode configuration with cathode 8 
placed between rectifier 5 and capacitor 10 and the anode 9 placed between rectifier 6 and 
capacitor 11, by virtue of a switch 22 being turned off (position NC). When switch 22 is turned 
to position 13a' so that an axial member or probe 12 within the tube is connected to the terminal 
13a, the pulse frequency increases by an amount depending on the parameters of the circuit as a 
whole. In this configuration, the axial member of the pulse generator functions as a plasma 
excitor member, as it lowers the potential and increases the rate of discharge by adding its 
spontaneous emissions to those of the cathode. The same result obtains when switch 22 connects 
axial member 12 to position 13e' instead, thus joining it to terminal 13e. 


The capacitors 10 and 11 are placed in parallel with the reactive electrodes, with the motor 14 in 
series between capacitors 10 and 11, but in parallel with either the plates (diode configuration) or 
the axial member and the cathode or anode (triode configurations) as the case may be. For best 


results, it is desirable to have capacitances 10 and 11 disposed symmetrically in the circuit as 
shown in FIG. 3. An unbalanced circuit results when one capacitor is absent, and anode counter- 
emissions become frequent. Capacitance values for discharge capacitors 10 and 11 are 
determined as a function of the type of vacuum pulse device employed and the nature and 
performance characteristics of the AC motor 14 chosen. If the capacitances are too small, the 
motor will not start nor maintain rotation; if too large, the motor will not turn smoothly or 
continuously, and spontaneous anode counter-emissions may occur which will break the rotation 
of the motor by reversing the direction of the electromagnetic flux. The critical parameter is the 
total series value of the capacitance placed in parallel with the pulse generating device, and there 
is no need for the capacitances 10 and 11 to be identical; in fact it is preferred that there be a 
higher capacitance on the side of the cathode (capacitance 10) than on the anode side 
(capacitance 11) when the triode configuration has the axial excitor member connected to 13a via 
switch 22 at position 13a', or the reverse when the axial member is connected to 13e. 


The AC motor employed may, in general, be of any type. Split phase, single phase, or two phase 
AC motors, be they universal, induction or synchronous types, having squirrel-cage, wound-type, 
eddy current, drag cup or hysteresis-type rotors, will all respond to the pulses generated in this 
circuit. Single phase, permanent-split capacitor, AC induction motors having squirrel-cage rotors 
and single phase AC synchronous hysteresis capacitor motors are preferred. The latter, in 
particular, have the advantage of developing a nearly uniform torque from stationary or blocked 
rotor positions to synchronous speed as well as producing a smoother response to the pulsating 
nature of single phase power (e.g. in a 60 Hz circuit, power is in fact delivered in pulses at 120 
Hz) than that of other single phase motors. The motor 14 in FIG. 3 has its main winding coil 15 
in parallel with the discharge tube and an auxiliary coil 16 connected in parallel with the main 
coil 15 via the phase capacitor 17. This corresponds to the connection as a single phase AC 
permanent-split capacitor motor. To reverse the direction of the motor it is sufficient to switch 
the position of switch 18 from pole 19 to pole 20. If motor 14 were a suitable two phase AC 
induction or synchronous motor wired as a permanent-split capacitor single phase motor, then 
the reversal obtained by switching 18 would provide an equal torque in either direction of rotor 
rotation of the motor. A less efficient start-up or phase displacement utilizes a resistance in place 
of capacitor 17, in a manner known in the art. The resistance may be varied to alter the motor 
speed. 


Replacement of pulse generator 7 by a suitable vacuum device, as diverse as a fluorescent light 
bulb (as a diode) or a deuterium triode indicates that, despite the absence of desirable physical 
parameters identified in the parent application, any cold cathode operated vacuum tube device 
capable of endogenous pulsed abnormal glow discharges through spontaneous autoelectronic 
cathode emissions when operated in the abnormal glow discharge region, is capable of serving as 
the pulse-forming discharge tube in the circuit. By contrast, whilst discharge tubes operating in 
the normal glow discharge region can be used to form pulse generators, the mechanism is 
different and the power output would generally be too low to be useful in an electromechanical 
application. 


Any inductive AC electromechanical device such as a relay solenoid or linear motor, may also be 
employed in place of motor 14 at terminals 13a and 13e, FIG. 3, to derive electromechanical 


work from the on and off switching action of the vacuum discharge tube 7 when operated in the 
abnormal glow discharge region. 


An advantage of the invention is that a constant current supply coupled to a suitable vacuum 
discharge tube can be used to obtain smooth rotary action from certain AC motors in an easily 
controllable fashion, without having recourse to a conventional inverter system in order to 
produce alternating current, and provides a simple means of frequency control. Whereas the 
main limitation imposed on the use of induction or synchronous AC motors is that they are 
essentially constant speed motors which can only vary their torque as a function of the 
magnitude of the AC voltage and current input (given that the frequency of the power supply 
cannot normally be changed), the present invention allows the torque and speed of an AC motor 
to be controlled by varying the DC voltage and current applied to any cold cathode vacuum 
device 7 operated in the pulsed abnormal glow discharge regime as discussed above, as well as 
by varying the pulse rate of the vacuum discharge by other means such as through the probe 12 
in a device as described in the parent application. Furthermore, the electromechanical force is 
developed from a nearly even sequence of discontinuous energy bursts, of controllable 
frequency, rather than continuous sinusoidal power pulses at a fixed frequency. 


FIG. 4 shows how two single phase permanent-split capacitor AC motors 14a and 14b may be 
connected symmetrically in tandem, both placed in parallel with a single vacuum discharge tube 
7, following the principles described above for FIG. 3. Independently of whether the axial 
member 12 is or is not connected to junction 13b, a capacitor 21 may be advantageously 
introduced between junctions 13b and junction 13c, to even out the rotation of the two motors, 
although it is not essential. 


FIG. 5 shows how two (or more) discharge tubes may be connected in series to drive two or 
more motors 14a and 14b also in tandem, from the output of two or more vacuum devices 7 
placed in series with each other. Connections 13a' and 13d' from axial members 12a and 12b, as 
well as capacitor 11 and its connection to 13b may be omitted and the circuit will still function. 
The circuit of FIG. 5 will produce a pulse sequence at the output from the second tube which is 
phase shifted with respect to that of the first tube, with further shifting as more tubes are added. 
It is thus possible to couple multi-phase motors as shown in FIG. 6, (showing a two phase motor) 
with a suitable capacitance 21 being introduced between junction 13b and junction 13c to control 
further the firing rate of the second vacuum device 7b. The addition of more tubes in series will 
further displace the phase of the pulse sequences in each successive device. Sufficient relative 
angular displacement of two tube-generated pulse sequences can also be achieved by introducing 
a suitable delay relay between points 23 and 24, at the cathode input to the second vacuum 
device. 


In general, the pulse frequency developed by a discharge tube operated to produce PAGD in the 
circuits described will depend on several factors: some are circuit factors, such as the total 
discharge capacitance placed in parallel with the vacuum device, and the characteristics of the 
power supply (direct current and voltage values); others are physical factors, such as the 
pressure, the chemical nature of the gas fill and the field-emission work function of the cathode 
material and its composition and still others are geometrical or dimensional in nature, such as the 


interelectrode distance, the plate area and the parallel plate arrangement. All these factors are 
discussed in the parent application. 


The following examples relate to tests of the circuit of FIG. 3. 
EXAMPLE 1 


The circuit of FIG. 3 was tested with a single phase squirrel cage induction motor, the capacitor 
17 being 2 .mu.Fd. The RPM of the rotor was measured with a stroboscopic tachometer to 
determine how it varied with the total series value of the external capacitances 10 and 11 (FIG. 
3) placed in the electromechanical arm of the circuit, in parallel with the anode and the cathode 
of a discharge tube constructed as described with reference to FIG. 18, with 64 cm.sup.2 plate 
area, 5.5 cm interelectrode distance and an air fill at 2 Torr. The tube was excited in a triode 
configuration (switch 22 at position 13a' and switch 18 at position 19, FIG. 3) by an AC line-fed 
DC power supply. The results are shown in FIG. 7. Provided that the capacitance is not too high 
or too low, other factors such as the frequency of the pulses generated by the vacuum device 
(which increases with decreasing parallel capacitance) and the type and characteristics of the 
windings and of the rotor of the motor employed, have a greater influence on the motor speed. 


EXAMPLE 2 


The total value (internal to the power supply and external to it) of the capacitance placed in 
parallel with the discharge tube in the same triode configuration of the previous Example, in turn 
affects the maximum frequency of abnormal glow discharge pulses produced, and the effective 
synchronous motor RPM, as shown in FIG. 8. This figure presents motor RPM as a function of 
the total series value of the external capacitances placed in the electromechanical arm of the 
circuit, and shows results obtained with a single phase hysteresis capacitor motor (rated as 110 
VAC 1/10 Hp, with the auxiliary winding motor capacitance 17 having a value of 2.4 
microfarad). These tests indicate that for any given AC motor there will be optimal values for the 
pulse rate produced by the discharge tube, and that this pulse rate will have a maximum value for 
any particular value of the total capacitance placed in parallel with the pulse generator, and 
specifically in the electromechanical arm of the circuit, and this capacitance itself will have an 
optimal value. Conversely, for any given motor characteristics, a pulse generator can be designed 
with optimized circuit or electrical, physical and geometrical parameters. 


EXAMPLE 3 


With a rope-and-pulley type of torque meter, the rotor-blocked torque developed by a 
synchronous hysteresis motor was tested using the circuit of FIG. 3, and the same vacuum device 
as the previous two Examples. This type of motor was chosen because in an "ideal hysteresis" 
motor, the torque developed is constant at all speeds from standstill to synchronicity, locked 
rotor, pull-in and pull out torques being identical. Even though a single-phase capacitor-type 
hysteresis motor departs more from the ideal curve than a polyphase hysteresis motor does, on 
account of the elliptically shaped rotating fields set up by a capacitor motor, most manufacturers 
make permanent-split capacitor single phase hysteresis motors with identical full-load and 
locked rotor torques. We have utilized one such motor for our tests. FIG. 9 illustrates the range 


and mean of at least nine tests conducted at each of three different input direct currents into the 
pulse generator, the extinction voltage remaining relatively constant at about 330 VDC, with the 
results expressed as standstill torque developed related to the pulse rate of the pulse generator. 
The discharge tube was triode connected as described with reference to FIG. 3, and the total 
series value of the external parallel capacitance to the pulse generator was 36.6 microfarads. It is 
readily apparent that the torque developed is proportional to the pulse frequency as is desirable 
for the purposes of the present invention. The torque developed is also proportional to the 
voltage input into the motor (i.e. the tube output voltage) as is exemplified in FIG. 10, where 
tests of the PAGD-induced torque (closed squares) obtained and measured under the same 
conditions described for FIG. 10, over the frequency range of 11 to 45 PPS, are compared with 
tests of an AC 60 Hz line sine wave generated torque (shaded circles), as a function of the input 
volts into the motor from each source. 


EXAMPLE 4 


An example of the relationship of operational parameters involved in the performance of the 
circuit of FIG. 3 is shown in FIGS. 11 and 12, using the same pulse generator device employed 
in the previous Examples | through 3 at an air pressure of 1.75 Torr, and using the same 
hysteresis motor as described in the previous Examples 2 and 3. The tests of FIGS. 11 and 12 
utilized a total series capacitance for the external electromechanical arm of 7.9 .mu.fd (with 
reference to FIG. 3: capacitor 10 = 440 .mu.fd, capacitor 11=8 .mu.fd)). The same triode circuit 
was employed as in previous examples. FIG. 11 illustrates how the discharge rate of the pulse 
generator is controlled by the steep increase in applied DC amperes (open squares) while DC 
volts (closed squares) decrease to a near plateau as the pulse frequency reaches 40 pulse per 
second. Total wattage input to the discharge tube in the PAGD regime, at the output from the 
transformer secondary of the DC power supply, is shown in shaded squares. FIG. 12 shows the 
corresponding pulse output from the vacuum tube into the motor arm of the circuit and illustrates 
how the AC rms current (open squares), the AC rms voltage (open circles), the true and apparent 
power (respectively, closed and shaded circles) as well as the rpm of the synchronous hysteresis 
motor increase proportionately to the discharge rate of the pulse generator. With reference to 
FIG. 3, the effect of the connection to the axial member 12 through the switch 22 is to promote, 
other conditions being equal, an increase in discharge frequency: at these tube input and output 
parameters changing from a diode to a triode configuration typically increases the maximum 
discharge rate from 30 to 43-45 PPS. 


With the triode configuration and all other conditions being unchanged, the effect of a larger 
total series capacitance value placed in parallel with the pulse generator, in the electromechanical 
arm of the circuit, is to limit the maximum pulse rate of the PAGD and the related motor 
parameters, as illustrated by FIG. 8. 


EXAMPLE 5 


When a motor is wired as a single phase motor and connected to an adjustable frequency power 
source, the voltage applied to the motor stator terminals should change proportionately to the 
change in frequency in order to maintain the constant air-gap flux that permits the motor to 
develop its rated torque over its speed range. A provision is thus desirably made in the power 


source not only to maintain a volts to pulse rate relationship which is relatively constant over an 
operating range, but also to maintain it at a value suited to the motor. In the present invention this 
is easily accomplished by adjusting the total series capacitance in the electromechanical arm of 
the circuit to the set value of the operating motor for any given input frequency range. Two such 
examples of volts per pulse per second curves as a function of PAGD frequency at the motor 
input are shown in FIG. 13, one (shaded circles) obtained with a squirrel cage induction motor 
(110 VAC, 1/20 Hp, 2 mfd auxiliary winding capacitance) and the other (open circles) with the 
same hysteresis motor used in the previous Examples 2 through 4. Total series capacitance 
values for the parallel electromechanical arm of the circuit were respectively 3 and 8 mfd. In 
both instances shown, the volts per cycle value tends to become a constant with increasing 
frequency, reaching a plateau at around 25 PPS. 


In some instances, it may be appropriate to incorporate a discharge tube operating in the PAGD 
regime in an inverter circuit so that the pulse output may be utilized by a remotely located 
alternating current device. The intermittency of the pulses produced by the arrangements 
described above are not conducive to efficient operation of conventional transformers, and a 
push-pull circuit arrangement is preferred. While such an arrangement could utilize two 
discharge tubes, an advantageous arrangement utilizes a single tube of the type described in the 
parent application, as shown in FIG. 14. In this instance, both plates 8a and 8b of the tube act as 
cathodes and are connected to the diode 5, and the probe or auxiliary electrode, which is 
typically of tungsten, acts as a common anode 9 and is connected to the diode 6. The capacitors 
10a and 10b are connected to opposite ends of a centre-tapped primary winding of a transformer 
26, providing an alternating circuit output through a secondary winding. The centre-tap of the 
primary winding is connected to the electrode 9. The two halves of the primary winding 
inductively couple the cathode circuits in antiphase, thus synchronising the PAGD pulse trains 
involving the two cathodes in antiphase. 


In a modification of the circuit shown in FIG. 15, the capacitors 10a and 10b are connected 
directly to the electrode 9, and the primary of the transformer 26 is connected directly between 
the two cathodes with its centre tap connected to the diode 5. Whilst this arrangement bears some 
superficial resemblance to known inverter circuits employing VAD devices, it should be noted 
that the circuit is completely self-commutating, and does not need moving external magnetic 
fields to provide commutation as in the prior art. 


It should be understood that, using a suitable three or more phase transformer, and a vacuum 
discharge tube with three or more cathodes (or three or more discharge tubes), a higher pulse rate 
or a multiphase output may be obtained from the transformer. It should also be understood that, 
as shown in FIG. 16, in some applications it may be advantageous to strap the plates 8a and 8b in 
parallel as cathodes 8a and 8b and use the auxiliary electrode as an anode 9, in a circuit similar to 
that shown in FIG. 3, the tube being operated either in diode mode as shown, or in triode mode 
utilizing an additional auxiliary electrode. 


FIG. 17 shows a modification of the circuit of FIG. 3. When the switch at node 13a is in position 
25, it provides pulses only to the rotor R2 of a self-synchronous (selsyn) unit 27 in a synchro- 
transmitter system, in which a three phase output of the unit 27 is utilized per se, or transmitted 
to three phase windings of a second, slave unit 28, the windings of whose rotor R3 is closed 


through an external short circuit or load. Whilst rotation of the rotor R2 will provide synchronous 
rotation of the rotor R3 in well-known fashion, it may be advantageous to place the switch in 
position 24 to connect the motor 14, and to link its rotor R1 to the rotor R2 to provide this 
rotation, thus in turn providing remotely a corresponding rotation of rotor R3. 


FIGS. 18, 19a and 19b of the drawings illustrate the construction geometry of discharge tubes 
which may be utilized as pulse generators such as shown in FIGS. 24a and 24b and in 
implementing the invention. The discharge tubes are assembled using accepted techniques which 
are well known to those skilled in the art of vacuum tube technology. 


FIG. 18 shows a pulse generator, generally referred to by reference 50, having a cylindrical 
housing 52 which is preferably a glass material. Depending on the interelectrode spacing of the 
pulse generator, which in accordance with the invention may range from about 3 cm to about 20 
cm or more, the glass housing 52 is preferably Pyrex.TM. or #7740 borosilicate (Corning, N.Y.). 
Such cylindrical housings 52 are commonly available in diameters of about 6 to about 11 cm and 
a variable thickness of about 0.2 to about 0.3 cm. Other borosilicate glass, quartz glass or 
ceramic housings can be employed as suitable alternatives to Pyrex glass and in sizes outside 
these commonly available ranges. 


The pulse generator 50 further includes two parallel, spaced-apart electrodes comprising a 
cathode 54 and an anode 56, hereinafter often collectively referred to as "plates" for brevity and 
convenience. As noted above, the anode and cathode in pulse generators according to the 
invention are spaced 3 to 20 cm or more apart. The cathode 54 and the anode 56 may be either 
flat or curved and are preferably made of 0.5 to 2.0 mm thick aluminum, nickel or nickel alloy. 
The thickness of the cathode 54 and the anode 56 is not critical and any thickness within a 
reasonable range apparent to those skilled in the art may be used. The surface areas of the 
cathode 54 and the anode 56 are preferably quite large in comparison to the surface area of an 
anode/cathode in prior art vacuum tube devices. Surface areas which range from 16 to 256 
cm.sup.2 have been tested, as described in the examples hereinafter. Although the scope of the 
invention is not believed to be limited by this range of surface area of values, it was generally 
observed that the larger the surface area of the anode/cathode tested, the more readily the pulse 
generator 50 elicited PAGD discharges providing other conditions such as plate material, 
vacuum, residual gas fill, voltage and current remained constant. 


The preferred material for the cathode 54 and the anode 56 is aluminum. Two specific types of 
aluminum are preferred; namely, H34 rolled aluminum available from the Alcan Company and 
Alzak.TM. aluminum available from the Alcoa Company. Other types of aluminum are assumed 
to constitute suitable material for cathode 54 and anode 56. Aluminum is a preferred material 
because of its low work function for field emission as well as for its other qualities such as 
relative freedom from sputtering, except when subjected to vacuum arc discharges, and its 
electrical conductivity. In all instances, the aluminum used for cathode 54 and anode 56 were 
degreased and rinsed in accordance with published methods familiar to those skilled in the art. 


Each of the cathode 54 and anode 56 is suspended within housing 52 by a support member 58 
which passes through hermetic seal 60 an opposite sides of the housing 52. The support members 
58 are preferably rigid rods of substantially pure tungsten in a diameter of 1/16 th to 3/32 nd of 


an inch, or any suitable diameter. The material of choice is round finished PureTung.TM. 
available from Union Carbide. 


The pulse generator 50 also includes at least one axial probe 62 and the pulse generator 50 
shown in FIG. 18 has a tetrode geometry with two spaced-apart axial probes 62. Substantially 
pure tungsten rod is also the preferred material for constructing the axial probe(s). All tungsten 
rods used in assembling pulse generators in accordance with the invention were repeatedly 
cleaned with sodium nitrate and fused with a beaded sleeve of uranium glass #3320 available 
from the Corning Company or nonex.TM. glass #7720. These glasses are graded seals designed 
for high vacuum tungsten/pyrex junctions. Before the metal components of the pulse generator 
50 are introduced into the glass housing 52, the housing is annealed at a temperature of 
565.degree. C. After the pulse generator was assembled, it was connected by a glass constriction 
tube to the glass manifold of a vacuum system (not illustrated). 


An alternative geometry for a pulse generator in accordance with the invention includes a 
parallelepiped-shaped housing which is assembled using a suitable plastic polymer sheet. 
Polymer housings are preferably made from polycarbonate, specifically Lexan.TM. available 
from the General Electric Company. Especially preferred are the ultraviolet resistant 
Margard.TM. surface-treated Lexan.TM. MRS or superior grades. The joints of the rectangular 
panels are preferably sealed with either a low vapour pressure resin Torr Seal.TM. available from 
the Varian Corporation which is applied along the mating edges to glue the panels or 
alternatively, an epoxy putty such as LePage's or MR Carbone's Handworkable Putty is first 
layered over the joints and then covered with translucent Scotch-Weld epoxy resin 2216B/A 
available from the 3M Company or another adhesive system suitable for withstanding the 
implosive forces of very high vacuum. For very large housings the walls are also preferably 
screwed together at spaced-apart intervals. Non-metallic internal braces can also be used to 
reinforce very large housings. The polycarbonate housings are cleaned as per manufacturer's 
instructions and all metal to polymer support interfaces, such as the hermetic seals where 
electrodes and probe(s) pass through a side wall of the parallelepiped-shaped housing are 
preferably epoxy resin joints made with Torr Seal. TM.. The vacuum constriction for connecting 
the housing to a vacuum pump is made of glass which is also joined to the polycarbonate surface 
using the Torr Seal. TM. epoxy resin. This alternative construction of pulse generator has a triode 
geometry which includes a single axial probe made of substantially pure tungsten rod. In all 
other respects it is the same as the pulse generator 50 described with reference to FIG. 18. 


FIGS. 19a and 19b show transverse cross-sections of preferred constructions of pulse generators 
in accordance with the invention. FIG. 19a illustrates a cylindrical housing 52 with a flat plate 
anode 56 and cathode 54. As shown in FIG. 19b, the anode 56 and the cathode 54 may be 
elongated, transversely curved sections which are substantially semi-cylindrical in shape. This 
anode/cathode geometry is actually preferred for cylindrical housings. The curved electrodes 
may be made from laser quality reflective aluminum foil about 200 microns in thickness. Such 
electrodes have a current tolerance of approximately 100 mA of direct current in the PAGD 
regime and are destroyed by disruptive slippage into arc discharge with as little as 900 watts of 
applied power. Curved electrodes of press-formed aluminum plate are therefore preferred over 
curved electrodes made from aluminum foil. 


The following examples of tests conducted with discharge tubes 50 used as pulse generators 
illustrate the character and performance of such pulse generators. 


EXAMPLE 6 
Volt-ampere Characteristics of a Pulse Generator 


The tests described in this example were conducted with a pulse generator 50 (device #1) 
constructed with H34 aluminum flat plates (128 cm.sup.2 area) set 5 cm apart, and equidistantly 
from a continuous axial probe 62 in a vacuum which measured 10.sup.-6 Torr at time of seal off. 
FIG. 2, already discussed above, shows that under conditions of a positive, constant DC voltage 
applied to the anode 56 of this device, the volt-ampere curve for both breakdown potential (Vb, 
shown as open squares) and for the minimum discharge potentials (Vs, or VAD sustaining 
potential and Vx, or extinction PAGD potential, both shown as closed circles) disclose two 
regions or regimes in the operation of this device, a region of pulsed AGD which spanned from 
about 10 mA to about 150 mA RMS (with an applied maximum of 15 mA DC average), and a 
region of VAD at RMS current values greater than 250 mA. PAGD current data was derived 
from peak pulse RMS values and VAD RMS current data was obtained at steady-state. Within 
the range of the pulsed AGD, the Vb values were high and plateaued at about 850 volts; Vb 
values for the VAD regime were generally lower than those of the PAGD and could be raised by 
an increase in available current. 


A PAGD regime could also be equally identified when the supplied DC voltage was negative 
and applied to the same cathode plate 54 (see FIG. 18), for both PAGD and VAD, Vb and Vx 
values (closed and open squares, respectively) at comparable transduced pulse RMS currents. 
Utilizing a 10-fold higher direct current power supply, also earth-grounded at the centertap but 
having a parallel supply capacitance of 55 mfd and a slow voltage recovery rate (ie. less than 200 
V/sec), the same pulse generator 50 (device #1) yielded 10.times. higher peak PAGD RMS 
currents (2 A vs. 200 mA) than were obtained under the same conditions and with the same 
power supply by a positive applied voltage of equal magnitude. These findings suggest that, at 
high applied direct currents, there is a strong asymmetric response of the pulse generators 50 
(larger PAGD RMS current values with cathodic tension than with comparable anodic tension) 
with respect to the sign of the plate polarization in reference to earth-ground. 


It is also apparent that the field emission responsible for the PAGD regime does not obey the 
Fowler-Nordheim VAD region law (see FIG. 20): whereas the VAD graph has the expected 
negative slope, the slope of the PAGD graph is positive, contrary to predictions by the Fowler- 
Nordheim VAD region law. This constitutes strong evidence for the existence of auto-electronic 
emission discharges that do not obey the behaviour predicted by the Fowler-Nordheim field- 
emission theory, the discharges occurring at much lower currents than predicted by that theory. 


EXAMPLE 7 


Pulse Count Rates in the PAGD Region 


Two pulse count studies were done: a first at low applied direct currents (<1.5 mA) and a second 
at mid to high applied direct currents (1.5 mA to 200 mA). Peak pulse RMS currents during the 
second study were as high as 2 A. 


At low currents, using the pulse generator 50 (device #1) assembled with H34 aluminum plates 
and ballasted with a 1 Mohm resistor and a lower pulse amplitude detection cut-off at less than 
25V, the pulse per minute counts at the axial probe were observed to increase as the anode- 
supplied voltage (and the current, not illustrated), was incremented from 300 V to 500 V. At 
higher voltages the pulse count plateaued at a somewhat depressed level. Conversely, utilizing a 
pulse generator (device #2) assembled with Alzak plates in an identical vacuum at seal off 
(10.sup.-6 Torr), the pulse counts increased with applied voltage up to a maximum voltage 
applied, the maximum pulse count being about 9 times higher than observed with device #1. 
Reducing the ballast resistance increased the pulse rate of device #1 to a maximum of 1000 pps, 
or 60,000 PPM with a 0.125 ohm resistor, and increased the pulse rate of device #2 to 4000 pps 
or 240,000 PPM. Analysis of the pulse signals with an oscilloscope showed that, in both 
instances, the observed CPM values at the axial probe 62 effectively corresponded (about 1:1) to 
the PPM values at the cathode 54, under these conditions for both devices #1 and #2. 


At currents higher than 1.5 mA, when the PAGD regime is fully active, the inverse phenomenon 
was observed: 1.e. the pulse rates increased with a decrease in the value of the extinction voltage 
(Vx). They also increased proportionally to the transduced pulse RMS current. This was 
observed for both positive and negative polarizations of the ‘vacuum’, with pulse generator 50 
(device #1) Under these conditions and with a 1 Mohm ballast resistor, rates of 113-124 pps 
were measured, the limiting factor being the recovery time of the voltage regulation of the power 
supply as the current drain increased. This phenomenon was exaggerated when no ballast was 
employed and the largest peak pulse currents were observed. With faster recovery power 
supplies capable of delivering the same or higher input currents (and having the same large value 
of capacitance in parallel with the plates) much higher pulse rates (greater than 1,000 pps) could 
be obtained, along with larger peak pulse RMS currents. 


EXAMPLE 8 
Detection of the PAGD Region in the Pulse Generator as a Function of Decreasing Pressure 


Argon pumpdown tests were conducted to determine whether and when the PAGD region of the 
discharge was apparent utilizing comparably low voltages (up to 2.5 kv). These tests were 
performed with both the diffusion pump off and on. FIG. 21 shows a typical curve of the 
variation of the sustaining/extinction voltages at the plates with decreasing pressure at the rotary 
pump, from breakdown (at 860 VDC) to glow extinction, for all four pulse generators 50 
examined (device #'s 3 to 6), which were assembled with H34 aluminum plates having different 
electrode areas: device #3, 16 cm.sup.2 (small closed squares); device #4, 64 cm.sup.2 (open 
circles); device #5, 128 cm.sup.2 (open squares); device #6, 128 cm.sup.2 (large closed squares). 
Each pulse generator 50 had the same gap distance of 5.5 cm and was assembled with the same 
volume of glass envelope. Devices #3 to 5 were evacuated simultaneously and an identical 
average direct current of | mA was applied to each separately, using comparable power supplies 
ballasted with a 1 Mohm resistor. Device #6 was evacuated in a separate test, under the same 


pumpdown conditions and at the same applied potential of 860 VDC at breakdown, but was 
subjected to a 100-fold higher, average direct current of 500 mA. It is readily apparent that the 
continuously varying, sustaining/extinction voltage curves shown in FIG. 21 are analogous to the 
Paschen gas breakdown voltage curve and that throughout most of the voltage range all three 
low current curves are parallel. Independent determinations of the low current breakdown 
voltage curves for all three pulse generators 50 (devices #3 to 5) showed the exact same relation 
for all three curves as observed for the sustaining/extinction voltage curves (results not shown). 
The differences between the electrical discharge regimes observed as a function of decreasing 
pressure are most apparent in the larger plate area pulse generator 50 (device #5). The three 
regions of the discharge, the transitional glow, the normal glow and the pulsed abnormal glow, 
are clearly distinguishable for that device (see FIG. 21). In the transitional region discharge 
(TRD), the cathode glow is of minimal point-like size and rapid oscillations of the striations of 
the plasma positive column originate quasi-sinusoidal, dampened sinusoids, ramp-like or noise- 
like waveforms associated with sporadic, small amplitude (2 to 15 volts), pulsed auto-electronic 
emissions. In this region the voltage tends to fall, while oscillating erratically at first. As the 
pressure further decreases, there follows a stable normal glow discharge (NGD) region, where 
conduction of different current across the vacuum pre-empts the possibility of auto-electronic 
emission the lowest voltages are observed in this region. After the recession of the positive 
column and upon glow saturation of the plate areas, just as the cathode glow is beginning to 
recede (pre-Cooke's *post-cathodic’ phase), the intense, large amplitude (>100 V), pulsed auto- 
electronic emission characteristic of the PAGD regime emerges. In this region, the voltage tends 
to climb until extinction occurs before the maximum voltage of 860 V is again attained. In the 
other two devices, the borders of the discharge regimes are blurred. In device #3, the low 
emissions intensity, small amplitude auto-electronic develop into a few high intensity, large 
amplitude emissions, as they decrease in frequency and with considerable overlap; the PAGD 
and NGD regimes are also mostly mixed, until lower pressures of the order of 0.01 Torr are 
attained, at which point the PAGD regime functions alone at low frequency. In device #4, the 
NGD regime can be better distinguished from the TRD, and the PAGD from the NGD, but high 
intensity, large amplitude auto-electronic emissions occur early on in the NGD region as the 
glow saturates the plates faster than for device #5. There is a dual effect on increasing the 
average applied direct current 100-fold (device #6, large closed squares, shown in FIG. 21): the 
entire ascending arm of the voltage curve is displaced upward in the pressure scale and the 
distribution of the voltage variation is compressed. The high applied direct current also abrogates 
the two discharge regions adjacent to the PAGD. From breakdown to extinction, the regime of 
the discharge is solely that of the PAGD, the positive column of the discharge weakening with 
the decreasing pressure. However, if the cathode is hot enough, a quasi-thermionic “post- 
cathodic’ glow may also briefly occur after the PAGD regime and before glow extinction. 


FIG. 22 shows the pulse rates for the observed intense large amplitude, auto-electronic emissions 
characteristic of the PAGD regime, which correspond to the voltage curves for devices #3 to 5 
obtained above as described for FIG. 21. In all three devices, the PAGD regime first appeared 
mixed together with the NGD regime in the form of pulses that perturbed the steady-state glow, 
the pulses increasing in frequency with the decreasing pressure until a maximum pulse rate was 
attained. 


In FIG. 23, the effect on the PAGD regime of increasing the current 500-fold (from 1 to 500 
mA), while keeping the potential constant using the same 128 cm.sup.2 plate area pulse 
generator 50 (device #6) during two other separate evacuations with the rotary pump, is shown. 
The higher current displaces the PAGD region upward in the pressure scale, just as was observed 
in the ascending arm of the voltage curve (see FIG. 21). The displacement inducted by the 
applied high current occurs over a pressure range where, at low current (1 mA) and with the 
same applied potential at breakdown, some weak, low-amplitude, pulsed auto-electronic 
emissions are observed during the TRD. 


The effect of increasing the starting DC voltage at breakdown by 1.75-fold (from 860 to 1507 
VDC) was observed using device #3 in two separate tests. The increased current displaced the 
PAGD upper pressure limit downward in the pressure scale, in opposition to the current effect 
and it also increased the frequency of the intense, large amplitude, auto-electronic emissions by a 
factor of about 8.8. 


Using the same applied low direct current and potential magnitude at breakdown (860 VDC) 
described for the tests represented in FIGS. 21 and 22, pumpdown of the three different plate 
area pulse generators 50 (each having interelectrode distances of 5.5 cm) was performed with the 
oil diffusion pump on. While the effect of increasing the plate area under these conditions 
remained the same, i.e. lowering the pressure for the same sustaining/extinction potential and 
displacing the PAGD region to regions of higher vacuum, there was a noticeable difference 
compared with the same test done with the rotary pumpdown: 1.e. the extinction pressure was 
greatly extended downward in the pressure scale for all devices, and, consequently, the PAGD 
region was greatly expanded into the medium to high vacuum ranges. A 128 cm.sup.2 plate area 
pulse generator 50 with 5.5 cm gap, (devices #11 and 12) typically reached PAGD extinction at 
5*10.sup.-5 Torr, though its peak pulse rate remained basically unchanged. This overall 
displacement of the PAGD phenomenon to higher vacuum regions under conditions of oil 
diffusion evacuation may well be due to the migration of very low vapour pressure oil molecules 
to the tube ends (despite the baffle and the cooling trap) and their interaction with residual gas 
molecules in the electrical field of the devices. With the diffusion pump on and voltages 
progressively increasing up to 2.5 kV with decreasing pressure, the PAGD regimes in these pulse 
generators 50 operated from 10.sup.-3 to 10.sup.-5 Torr. Typically a 128 cm.sup.2 H34 
aluminum plate pulse generator 50 (5.5 cm gap) will operate in the PAGD regime at 2*10.sup.-5 
Torr, with an applied voltage of 2.2 kV and at a pulse rate of 30 pps. With higher vacua 
(<10.sup.-5 Torr) and voltages, the “post-cathodic’ PAGD gives way to the production of 
cathode rays and very weak x-rays. From several such diffusion pumpdown tests it was 
concluded that the PAGD was facilitated by the use of Alzak electrode material and, as it will be 
shown in Example 9, by larger plate areas. 


EXAMPLE 9 
The Effect of the Plate Area on the PAGD Characteristics during Pumpdown 


The effect of increasing the plate area of the cathode 54 and anode 56 of a pulse generator 50 
was tested by two methods: 1) using a pumpdown method of varying the vacuum with a rotary 


pump (as explained below) and 2) using sealed housings 52, 64 enclosing a vacuum of 
2*10.sup.-6 Torr obtained with the diffusion pump (see Example 10). 


The results from the first test is shown in FIGS. 21 and 22, for the pulse generators 50 stimulated 
with low (1 mA) direct currents, at the same starting potential of 860 VDC at breakdown. A 
comparison indicates that the effect of increasing the plate area in pulse generators 50 having the 
same gap distance, and thus the same pd value (pressure, in Torr, multiplied by interelectrode 
gap distance, in cm), and the same volume, is to depress the voltage, particularly in the NGD and 
PAGD regions and to displace the auto-electronic pulsed emission characteristic of the PAGD 
regime to a higher vacuum range. The peak frequency of PAGD for each given area is also 
attained, in each case, at a vacuum that increases proportionately to the order of increasing area 
(16.fwdarw.64.fwdarw.128 cm.sup.2) as does the magnitude of the peak frequency of PAGD for 
a given gap distance. The distribution of PAGD frequencies also narrows its characteristic mode 
with the larger area plates, by displacing an upper pressure limit to lower pressure regions, the 
most significant shift in this respect being from the 64 to the 128 cm.sup.2 devices (FIG. 12, 
open circles vs. open squares). This distribution compression shift corresponds to a better 
definition between the NGD and the PAGD regimes afforded by the pulse generator 50 with the 
largest plate area employed (128 cm.sup.2), as discussed above in Example 8. Moreover, in 
accordance with Paschen's law, the observed area-dependent voltage reduction effect cannot be 
explained, inasmuch as the voltage is predicted to remain the same as long as the product pd is 
constant even if the plate area increases. Since the interelectrode gap distance was constant for 
all devices and as the pumpdown was also performed simultaneously, it is apparent that there is 
an electrode plate area effect which is not accounted for by Paschen's law. The observed plate 
area effect appeared to have an effect opposite to current and in the same direction of increasing 
potential, as it displaced the PAGD region downward in the pressure scale and increased the 
PAGD frequency. In addition, an increase in area also reduces the magnitude of the potential. 
From the results obtained, it is apparent that an increase of 1.75 fold for a given breakdown 
potential of a 16 cm.sup.2 pulse generator yields the same pulse rate (about 60 pps) as does an 8 
fold increase in plate area for the same volume housing (52, 64), but requires a lower pressure. 


A comparison of breakdown order and pressure, as well as of peak pps values and peak pps 
conditions carried out as a function of plate area for the pulse generators 50 (devices #'3 to 5) 
represented in FIGS. 21 and 22, showed that the pulse generator 50 with the largest plate area, 
which was the first to undergo breakdown (during six separate tests) at the highest pressure of 3 
Torr, yields an 8 fold higher PAGD rate than the pulse generator 50 with the smallest plate area 
of 16 cm.sup.2, at the lowest pressure (the pressure is 24 times lower than that of the 16 cm.sup.2 
device). This peak pps rate occurs, however, at a voltage which is about 9.5% greater for the 
pulse generator 50 with the largest plate area. These results suggest that a larger plate area 
promotes breakdown at higher pressures (i.e. the breakdown pressure decreases inversely to the 
order of increasing plate area) and supports lower sustaining/extinction voltages. 


In conclusion, the effect of increasing the plate area of pulse generators stimulated with the same 
starting voltage and the same current is to: 1) shift the breakdown pressure upwards, 2) depress 
the working voltage, 3) increase the pulse rate both in the TRD and the PAGD regions, 4) shift 
the PAGD region downwards in the pressure scale and segregate the discharge regimes more 
clearly as a function of decreasing pressure. These observations also explain why the pulse 


generators with smaller plate area shift the PAGD up in the pressure scale, as an increase in 
current does. Effectively, a smaller plate area not only concentrates the lines of electrostatic force 
in a vacuum, but it also increases the current density per unit area, with the consequent glow 
saturation of the plates, necessary for the abnormal glow discharge region to be attached, 
occurring earlier on during pumpdown, than for pulse generators with larger plate areas. 


EXAMPLE 10 


The Effect of Plate Area on the PAGD Characteristics of Pulse Generators Enclosing a High 
Vacuum 


The second method used to test the effect of increasing the electrode plate area in the design of a 
pulse generator 50 made use of glass housings 52 enclosing a final vacuum of 2*10.sup.-6 Torr 
obtained with a diffusion pump on. These tests were performed with high direct currents (200 
mA to | A). All pulse generators tested (devices #'s 7 to 13) had an interelectrode gap distance of 
5 cm, enclosed the same volume and the same vacuum, and were assembled at H34 aluminum 
plates having plate areas which varied by an area factor of k.sub.A =2, namely: 64, 128 and 256 
cm.sup.2. Originally the test was performed with a series with a k.sub.A = 2.sup.2 factor, the 
plate areas being described by 2.sup.4, 2.sup.6, 2.sup.8 or 16, 64 and 256 cm.sup.2. However, at 
a seal off vacuum of 2*10.sup.-6, the first two pulse generators 50 of this series (16 and 64 
cm.sup.2, devices #'s 7 to 10) remained unresponsive (no signs of discharge). Even when 3.3 kV 
was applied, one of the 64 cm.sup.2 pulse generators showed only a faint glow (also see 
discussion of results for groups #1 and #4 of Table 5 below). The results for the k.sub.A =2 
series indicate that when the current, the interelectrode distance and the pressure are all kept 
constant, the breakdown potential (Vb) for the PAGD decreases with an increase in plate area. 
For the largest plate area tested (256 cm.sup.2), the PAGD breakdown (287 V) and extinction 
(Vx=284 V) voltages practically coincide, suggesting that larger areas might depress both Vb 
and Vx still further. These results were recorded under identical conditions of applied direct 
current (200 mA), of peak pulse RMS current and of pulse frequency (20 pps) using an earth- 
grounded centertap power supply with both positive and negative voltages applied 
simultaneously to the respective plates. Under the same conditions of applied total power same 
starting voltage, but higher applied direct current because of their lower sustaining/extinction 
voltage), three pulse generators 50 built with Alzak plates having areas of 64, 78 and 128 
cm.sup.2 respectively were tested with the same power supply. 


These pulse generators conduct 5-fold higher DC currents, transduce 3-fold higher peak pulse 
RMS currents and yield a 20 to 30-fold increase in pps (from 20 to 600 pps) at similar field 
strengths, when compared with the results obtained using hardened aluminum plates. 


A comparison of pulse counts at the axial probe 62 (see FIGS. 18 and 19) in pulse generators 50 
and the pulse counts at the cathode 54 showed that the axial probe 62 accurately reflects 
interelectrode events. This correspondence was confirmed using oscillographic analysis of the 
probe waveform, which showed it to be functionally equivalent to that measured at the cathode 
54. 


Typically, for a closed high vacuum pulse generator 50 with a plate area of 128 cm.sup.2 and an 
interelectrode gap of 5 cm, a breakdown voltage of 668 volts, an average applied current of 500 
ma, and at 200 pps, the pulse amplitude is more than 300 volts. Under rotary pumpdown 
conditions and for an identical pulse generator, the pulse amplitude (encompassing both positive 
and negative components, the latter being the prominent value) increases with decreasing 
pressure, from 60 volts at about 0.5 Torr (with 5 mA DC) to >300 volts at 0.008 Torr. In the 
closed high vacuum pulse generator with H34 plates having an area of 128 cm.sup.2 (device #1), 
higher resolution oscillographs taken at the axial probe 62, show that the negative component 
precedes the positive reversal and has a typically higher amplitude (140 V vs. 80 to 120 V, 
respectively, for example). Clearly, upon an abnormal glow discharge pulse, the recovery of the 
field strength within these pulse generators overshoots a ‘closed switch state’ (where the current 
I.about.O) and results in a net flow of positive charge past the probe, towards the cathode (which 
is the floating ground reference level for these measurements). 


EXAMPLE 11 
Effect of Capacitance on PAGD Rate 


Using the same breakdown voltage of about 668 VDC, the effect of varying the capacitance of 
the power supply, set in parallel with the pulse generator (device #1), on the frequency of PAGD 
production was determined while maintaining all other variables constant (interelectrode gap, 
plate area, applied voltage and current levels). Linear regression shows that, under these 
conditions, the PAGD frequency is increased by lower capacitances. The log slope indicates that 
the pps rate is doubled as the capacitance decreases by 2/3 rds. Measurements were also taken of 
the “non-dynamic’ capacitances of pulse generators with H34 aluminum plates having different 
plate areas. These were insignificant when compared with the parallel capacitances used in the 
power supply , used in the tests, and were observed to vary in accordance with the dielectric law, 
i.e. doubling the plate area doubled the capacitance. This can be seen in the Table below: 


Plate area: Capacitance: 


64 cm.sup.2 1*10.sup.-12 F 
128 cm.sup.2 2.05*10.sup.-12 F 
256 cm.sup.2 4.1*10.sup.-12 F 


Optimum Arrangement and Geometry: 


Prolonged operation of the pulse generators 50 has provided the geometries for eliciting PAGD 
production including: 


1) It is advantageous if the discharge does not wander to the back of the anode 56/cathode 54 and 
this is facilitated by using semi-cylindrical anode 56/cathode 54 in cylindrical housings 52 and 
flat anode 54/cathode 56 (rectangular, square or circular) in parallelepiped-shaped housings. 
However interelectrode gap tests are best done with flat plates which assure an homogeneous 
potential. Moreover, the semi-cylindrical electrodes are best made of hardened aluminum, at 


least 0.5 to 1 mm thick, and this requires forming them to the right curvature, given that foil 
alternatives are not resistant to the deleterious effect of high-current PAGD transduction at very 
high frequencies and do not withstand disruptive VAD discharges. Nonetheless, a semi- 
cylindrical electrode configuration in a housing 52 makes the sheaths (where ionic recombination 
occurs during glow discharge) near the electrodes and the housing wall coincide, and this can be 
highly advantageous for sustaining PAGD production. The same applies to flat plates in flat 
surface parallelepiped housings. 


2) The most effective axial probe 62 is either a single half-length rigid rod or a pair of axial 
probes 62 separated at the center of the pulse generator 50 by a gap of more than | cm, 4-6 cm 
being optimum. Whereas an axial wire will perform satisfactorily as a probe 62, the rigid rod has 
the advantage of not yielding to a direct mechanical transduction of the electrodynamic force 
effected upon it by the discharge or to force created by the acquisition of a constant space charge. 
A split axial probe 62 facilitates the exciter function and assures PAGD operation by preventing 
a formation of a stable axial space-charge at high-current operation. 


3) A cooling coil (made of rubber, polymer, glass or copper tubing) surrounding housing 52 is 
useful to counterbalance the heating of the anode 56/cathode 54 which promotes the production 
of semi-thermionic VAD channels and even thermionic normal glow discharges, specifically at 
applied currents of more than 200 mA during PAGD operation. A coolant pipe system that 
weaves through the plates can also be used for this purpose, in which case flat plates are 
preferred. 


4) Larger anode 56/cathode 54 surfaces are required as the interelectrode gap is increased. And 
inversely, larger anode 54/cathode 56 surfaces operate best (i.e. require the lowest applied 
voltages) if larger interelectrode gaps are used; however, the breakdown voltage also increases 
with larger interelectrode gaps. 


5) One of the limitations of these pulse generators stems from their continuous operation at high 
applied currents and from eventual slippage into the VAD regime, both of which promote a 
deposit of sputtered metal atoms on the inner walls of the housing 52 thereby making them 
conductive. In order to minimize this problem, electromagnets may be wound longitudinally over 
the housing 52 (one at each end), to limit the dispersion of the discharge vortices. 


Factors Affecting PAGD Production: 


It is apparent that several factors affect PAGD production namely: cold cathode work function, 
voltage, current, parallel capacitance, gas fill, pressure, geometry plate area and interelectrode 
gap distance. Except for capacitance at the high end of the scale, each of these factors affect the 
high and low limits of the PAGD, for any given set of conditions. Heretofore, factors such as 
plate area in vacuum tubes have not been previously identified as factors which affect the 
breakdown field values and the sustaining/extinction potentials of a glow or an arc discharge. 
This suggests that the observed auto-electronic field emission in the PAGD regime is a function 
of physical factors which to date have been unrecognized. It further suggests that field emission 
is not a property exclusive to the VAD, 1.e. that it is also a property of the pulsed operation of an 
abnormal glow discharge in low to very high vacua. 


The present pulse generators 50 provide an optimal design capable of transducing high peak 
pulse currents at very low field strength, over a wide range of frequencies with minimal slippage 
of the PAGD operation into either the NGD or the VAD regimes. 


In conclusion, we have disclosed a series of low to very high vacuum pulse generators which 
support the production of PAGDs. In testing these devices we have shown that: 


the low field strengths and typical low emission current densities observed in the PAGD regime 
are not predicted by any existing field emission or space-charge theories; 


the PAGD regime responds asymmetrically to the polarity of the applied voltage at high applied 
currents; 


at low applied currents, the PAGD pulse rate increases with the applied voltage and the current 
up to an observed plateau; 


at mid to high applied currents, the PAGD pulse rate increases with an increase in current and 
with a lowering of the extinction potential; 


the PAGD pulse rate also varies with the composition of the cathode material (the pulse rate is 
promoted by materials having a low work function) and increases with a decrease in pressure, 
during pumpdown, to a maximal peak rate, thereafter either diminishing to the point at which the 
discharge extinguishes or gives way to x-ray production (depending on the magnitude of the 
applied potential); 


larger area plates lower the field strength values needed to elicit comparable PAGD production, 
displace the PAGD region downward in the pressure scale and increase the peak PAGD rate; 


higher power supply capacitances slow down the PAGD rate. 
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Description ~ 


BACKGROUND OF THE INVENTION 


1. Field of the Invention 


This invention relates to energy conversion circuits utilizing discharge tubes operating in the 
pulsed abnormal glow discharge (PAGD) regime. 


2. Review of the Art 


Such discharge tubes and circuits incorporating them are described in our copending U.S. patent 
application Ser. Nos. 07/922,863 and 07/961,531. The first of these applications discloses 
discharge tube constructions particularly suited for PAGD operation, and the second discloses 
certain practical applications of such tubes, particularly in electric motor control circuits. The 
review of the art contained in those applications is incorporated herein by reference, as is their 
disclosure and drawings. 


It is known that there are anomalous cathode reaction forces associated with the cathodic 
emissions responsible for vacuum arc discharges, the origin and explanation of which have been 
the subject of extensive discussion in scientific literature, being related as it is to ongoing 
discussion of the relative merits of the laws of electrodynamics as variedly formulated by 
Ampere, Biot-Savart and Lorentz. Examples of literature on the subject are referenced later in 
this application. 


SUMMARY OF THE INVENTION 


The particular conditions which prevail in a discharge tube operated in the PAGD regime, in 
which a plasma eruption from the cathode is self-limiting and collapses before completion of a 
plasma channel to the anode gives rise to transient conditions which favour the exploitation of 
anomalous cathode reaction forces. 


We have found that apparatus utilizing discharge tubes operated in a self-sustaining pulsed 
abnormal glow discharge regime, in a double ported circuit designed so that energy input to the 
tube utilized to initiate a glow discharge pulse is handled by an input circuit substantially 
separate from an output circuit receiving energy from the tube during collapse of a pulse, 
provides valuable energy conversion capabilities. 


The invention extends to a method of energy conversion, comprising initiating plasma eruptions 
from the cathode of a discharge tube operating in a pulsed abnormal glow discharge regime 
utilizing electrical energy from a source in a first circuit connected to said discharge tube, and 
capturing electrical energy generated by the collapse of such eruptions in a second circuit 
connected to said discharge tube. 

SHORT DESCRIPTION OF THE DRAWINGS 


The invention is described further with reference to the accompanying drawings, in which: 


[ Figures open on a new page | 


FIG. 1 shows variation of applied DC current and pulse AC rms currents characteristic of a low 
current PAGD regime, as a function of decreasing pressure, for a 128 cm.sup.2 H34 aluminum 
plate pulse generator having a 5.5 cm gap length and being operated in the single or plate diode 
configuration of FIG. 11A, at .sup..about. 600 VDC. 


FIG. 2 shows variation of applied DC current and AC rms currents of a high current PAGD 
regime, as a function of the decreasing pressure, for a device identical to that of FIG. 1, and 
operated at the same potential. 


FIG. 3 shows PAGD rate vs. pulse generator cathode temperature as a function of the time of 
continuous PAGD operation, for a pulse generator with 64 cm.sup.2 plates having a 4 cm gap 
distance, operated at VDC = 555 (av) and R1 = 600 ohms (see FIG. 9). 


FIG. 4 shows PAGD frequency variation with time, for 18 successive spaced one-minute PAGD 
runs for a pulse generator with 128 cm.sup.2 plates, and a 5.5 cm gap distance, operated at 
VDC=560 (av) and R1 = 300 ohms. 


FIG. 5 shows variation of the PAGD frequency in pulses per minute (PPM) with increasing 
charge of a PAGD recovery charge pack (see FIG. 9), as measured in terms of the open circuit 
voltage following 15 minutes of relaxation after each one minute long PAGD run, repeated 18 
times in tandem, under similar conditions to FIG. 4. 


FIG. 6 shows volt amplitude variation of continuous PAGD at low applied current, as a function 
of decreasing air pressure, for a 128 cm.sup.2 plate area device, gap length=5 cm; (DCV at 
breakdown = 860). 


FIG. 7 shows volt amplitude variation of continuous PAGD at high applied current as a function 
of the decreasing air pressure, for a 128 cm.sup.2 plate area device, gap length=5 cm; (DCV at 
breakdown = 860). 


FIG. 8 is a schematic diagram of a first experimental diode (without C6) or triode PAGD circuit. 


FIG. 9 is a schematic diagram of a preferred diode or triode PAGD circuit in accordance with 
the invention. 


FIGS. 10A, 10B and 10C are fragmentary schematic diagrams showing variations in the 
configuration of the circuit of FIG. 9. 


FIG. 11 is a modification of FIG. 9, in which an electromagnetic machine, in the form of an 
electric motor, is connected into the circuit as an accessory electromechanical arm. 


FIG. 12 shows a further development of the circuit of FIG. 9, permitting interchange of driver 
pack and charge pack functions. 


FIG. 13 shows open circuit voltage relaxation curves for battery packs employed in tests of the 
invention, respectively after pre-PAGD resistive discharge (DPT1 and CPT1), after a PAGD run 
(DPT2 and CPT2) and after post-PAGD resistive discharge (DPT3 and CPT3). 


FIG. 14 shows an example of negligible actual power measurements taken immediately before 
or after a PAGD run, showing both the drive pack loss and the charge pack gain in DC Watts; 
DP resistance = 2083 ohms; CP resistance = 833 ohms. 


FIGS. 15A and 15B show resistive voltage discharge curves for two separate lead-zero gel-cell 
packs utilized respectively as the drive and the charge packs; load resistances employed were 
2083 ohms across the drive pack (FIG. 15A) and 833 ohms across the charge pack (FIG. 15B). 


FIG. 16 shows resistive discharge slopes for a drive pack before and after a very small 
expenditure of power in providing energy input to a PAGD run; R = 2083 ohms. 


FIG. 17 shows resistive discharge slopes for a charge pack before and after capturing energy 
from the collapse of PAGD pulses in the same test as FIG. 15; R = 833 ohms. 


FIG. 18 shows resistive discharge slopes for a drive pack before and after a very small 
expenditure of power in providing energy input to a PAGD run in a further experiment; R = 2083 
ohms. 


FIG. 19 shows resistive discharge slopes for a charge pack before and after capturing energy 
from the PAGD run of FIG. 18; R = 833 ohms. 


FIG. 20 shows an example of operational measurements taken videographically during a 10 
second period for both the power consumption of the drive pack (PAGD input) and the power 
production captured by the charge pack (PAGD output); the two values are also related by the 
expression of percent breakeven efficiency. 


FIG. 21 shows variation of PAGD loaded voltage of a drive pack (in squares) compared with the 
PAGD charging voltage of the charge pack (in circles), during more than | hour of continuous 
PAGD operation. 


DESCRIPTION OF THE PREFERRED EMBODIMENTS 


The basic PAGD function and the construction of discharge tubes specifically designed for 
PAGD operation are described in our corresponding copending applications Nos. 07/922,863 
(the '863 application) and 07/961,531 (the '531 application). For purposes of the experiments 
described below four aluminum H34 plate devices (one with 64 and three with 128 cm.sup.2 
plate areas) and three aluminum (H200) plate devices (one with 64 and two with 128 cm.sup.2 
plate areas), with interelectrode gap lengths of 3 to 5.5 cm, were utilized at the indicated vacua, 
under pumpdown conditions and with either air or argon (ultra high purity, spectroscopic grade 
99.9996% pure) constituting the residual gas mixture. The pumpdown conditions were as 
described in the '863 application. Some experiments were performed with the tubes under active 


evacuation, at steady-state conditions, while others utilized sealed devices enclosing the desired 
residual gas pressures. 


The circuit designs utilized in the various experiments to be described are set out further below, 
and represent further developments and extensions of the circuits set forth in the '531 application. 


Test equipment utilized was as follows: 


An Edwards (trade mark) thermocouple gauge (TC-7) was employed for the determination of 
pressure down to 1 micron of mercury (0.001 Torr). 


Banks of Beckman (trade mark) rms multimeters 225 and 330 (30 and 100 kHz bandwidths, 
respectively) were utilized for all current measurements. 


Frequency meters capable of discriminating events up to 0.1 nanosecond apart, and having 
adjustable amplitude windows, were used. Direct analysis on a Tektronix (trade mark) dual- 
trace, storage scope (Model 549) was also carried out for both parameters. 


Split-phase, single-phase and two-phase motors were employed, of the synchronous, induction 
and universal types, as previously described in the '531 application, in the accessory 
electromechanical arm that may be coupled to the power producing circuit described in the 
present application. 


Large banks of 12 V, 6 Ah lead-acid gel cells (Sonnenschein (trade mark) A212/6S) were 
utilized either as power sources (designated as drive packs) or as accumulators of the energy 
(referred to as charge packs) captured by the test circuits. Charge packs made of rechargeable 9 
V NiCad or of nominally nonrechargeable C-Zn or alkaline batteries were also utilized. 


PAGD emission areas were determined by metallographic examination of a series of craters 
produced by PAGDs in clean H34 cathodes, under a metallurgical Zeiss (trade mark) standard 18 
microscope equipped with an epi-fluorescent condenser, very high power apochromatic 
objectives and a 100 W mercury lamp. For best results a focusable oblique source of light (12 V 
halogen) was also added to the incident light. 


Following our low and high applied current studies on PAGD production as set forth in the '863 
application, we noticed that the AC rms value of the component associated with each abnormal 
glow discharge pulse varied nonlinearly with the magnitude of the applied current. We originally 
noted the existence of a current induced shift of the entire PAGD region upward in the pressure 
scale: while the PAGD regime became more clearly defined as the applied constant DC was 
increased, the pressure required to observe the PAGD increased two to three orders of 
magnitude. In the course of these rarefaction studies we found that, at applied currents of 1 mA 
or less, the rms value of the different AC waveforms associated with the consecutive regimes of 
the discharge (TRD.fwdarw.NGD.fwdarw.AGD+PAGD) was, by more than half log, inferior to 
the value of the applied DC current, during the first two regimes (TRD and NGD) and reached a 
value equivalent to the applied current with the onset of spontaneous PAGD, at pressures <0.1 
Torr (see FIG. 1); however, in the downward tail of the PAGD regime (down to 3*10-3 Torr), 


the AC rms current component of each PAGD again decreased to more than half log of the 
intensity of the applied DC value, in a manner proportional to the log of the decreasing pressure. 
In stark contrast, at high applied currents of .sup..about. 500 mA, and aside from the high 
current-induced upward shift in pressure of the PAGD regime (to the point that the compression 
of the previous regimes on the pressure scale results in their suppressing, as was the case in the 
present example), the AC rms component associated with each pulse (see closed circles, FIG. 2) 
is, from onset of the discharge at .sup..about. 8 Torr, greater in magnitude than the value of the 
applied current (open circles, FIG. 2). Under the conditions described, the distribution of the 
field current associated with each pulsed abnormal glow discharge approached (on a linear Y 
axis; not shown) an unimodal gaussian distribution with the pressure peak at .sup..about. 1 Torr, 
and a corresponding observed maximum of 7.5.times. higher AC rms values than the applied DC 
values. 


We have previously described in the '863 application how the PAGD frequency is affected by 
several factors, namely: the magnitude of the parallel discharge capacitance, the value of the 
negative pressure for the relevant vacuum PAGD range, the magnitude of the applied potential, 
the magnitude of the applied direct current, the interelectrode gap distance and the area of the 
parallel plate electrodes. In the '531 application we have also described how the wiring 
configuration (plate diode versus triode) affects the PAGD frequency by adding tungsten 
autoelectronic emissions from the axial electrode, to those emissions from the plate. There are 
other factors which limit the PAGD regime of discharge and have also been discussed in the '863 
application. The following data indicates their specific effect upon PAGD frequency. 


In the data presented in Table 1, control of the frequency parameter for the circuit shown in FIG. 
9 is by a ballast resistance R1 within a specific range of interest (.sup..about. 800-150 ohms, for 
Table 1 experimental conditions), and this in turn increases the applied current which, at "high 
current" values (i.e. >100 mA, as for Table 1 conditions), will drive the PAGD frequency up, as 
previously reported in the '863 application. 


Table 2 shows the effect of the progressive displacement of a given frequency, chosen as 200 
PPS, with the cumulative pulse count of the same device, in the plate diode configuration. This 
displacement of the same frequency (cf. group #'s 1-3, Table 2) onto higher pressure regions is 
shown to be promoted by the alteration of the work function of the PAGD emitting cathode, such 
as this is caused by the cumulative pulse count and resultant crater formation on the electrode 
surface. After the first million pulses, the anode facing cathode surface is completely turned over 
by emission sites, and this corresponds well to the threshold crossed by group #2, Table 2. Once 
the cathode surfaces are broken in, the rates shown in groups #3 and 4, Table 2, tend to remain 
constant. Originally we wondered whether this might be caused by the alteration of the 
electrostatic profile of the plasma sheaths at the periphery of the envelope, due to the mirroring 
deposits that result from the sputter of ions and trapped neutral atoms (from air gases or metallic 
vapor) associated with the autoelectronic emission mechanism (and from further emissions 
triggered in turn, by secondary ionic bombardment of the cathode with molecular species present 
in the plasma ball formed over the primary emission site). However, reversal of the plate polarity 
(firing the ex-anode as a crater-free cathode) for over a million counts, followed by re-reversal to 
the original polarity, the entire operation being performed in air as the residual gas substrate, led 
to the partial recovery of the original work function for as long as the test was run (1.5*10.sup.4 


pulses), as shown by a comparison of groups #2,4 and 5, Table 2. From a metallographic 
examination of the surfaces of plates used solely as anodes, we have also concluded that 
prolonged PAGD operation has the effect, not only of cleaning the anode surface from surface 
films and adsorbed gases, as ionic bombardment promoted by electromagnetic induction coils 
does, but it also does more--it polishes the target surface and smooths it by a molecular erosive 
action. Observations of the surface of reversed cathodes, shows the same smoothing and 
polishing effects observed in exclusive anodes. Thus the recovery of the PAGD rates promoted 
by polarity reversal of the plates is not a function of the sputter-promoted mirroring deposits on 
the envelope wall, but a function of the actual work-function of the emitting cathode. 


Another variable that interacts with the PAGD frequency is the molecular nature of the residual 
gas: Table 3 shows the differential frequency response of air with a halogen quencher, argon, for 
the same pulse generator employed in the tests of Table 2. It is apparent that argon obtains much 
higher rates of AGD pulsation for the same range of negative pressure, for the same "broken in" 
cathode, than does the air mixture. All these measurements were taken at cathode support-stem 
temperatures of 35.degree. C. 


Time of operation is also a variable affecting the frequency and operating characteristics of the 
cathode, as it becomes expressed by the passive heating of the cathode, an effect which is all the 
more pronounced at the higher pressures and at the higher frequencies examined. Utilizing the 
triode circuit discussed in the next section, the pulse rate of a PAGD generator with 64 cm.sup.2 
plates can be seen (see FIG. 3) to decrease, at a negative pressure of 0.8 Torr, from 41 PPS to the 
operating plateau of 6 PPS within 15 minutes of continuous operation, as the temperature of the 
cathode support increased from 19.degree. to .sup..about. 44.degree. C. As the temperature 
plateaus at .sup..about. 51.degree..+-.1.degree. C., so does the pulse rate at 6 PPS, for the 
remaining 48 minutes of continuous operation. 


However, in order to confirm this time-dependent heating effect and threshold, we also 
performed the same experiment, utilizing the same circuit and the same negative air pressure, 
with twice as large a cathode area (128 cm.sup.2, which should take nearly twice as long to 
heat), being operated for 18 one-minute long continuous periods equally spaced apart by 15 
minutes of passive cooling, with the cathode stem always at 19.7.degree. to 21.degree. C., room 
temperature at the start of each period. The results surprised us, inasmuch as they showed that for 
a larger area tube which takes longer to heat to the same temperatures at comparable rates of 
PAGD triggering, one could observe a much earlier frequency reduction (by half, within the first 
5 minutes or periods of interrupted functioning) in the absence of any significant heating effect 
(<1.5.degree. C.) of the cathode (see FIG. 4). Repetition of these experiments has led us to 
conclude that, as shown in FIG. 5, the variable responsible for this repeatedly observed reduction 
in the PAGD frequency, when the PAGD operation sequence is systematically interrupted, is the 
state of charge/discharge of the battery pack (the charge pack) at the output of the triode circuit 
in question: the PPM rates in FIG. 5 decrease rapidly with the steepest rate of charging of the 
charge pack and the fastest recovery rate of its open circuit voltage; above a given state of 
charge, when the open voltage of the charge pack climbs more slowly (>340 V), in a log fashion, 
the PPM rate stabilizes at its plateau values. 


Confirmation of the importance of the charge pack in the PAGD function of the present circuitry 
here considered, comes from the fact that the size (the number of cells) and the intrinsic 
capacitance of the charge pack affect the PAGD frequency dramatically (see Table 4): increasing 
the charge pack size of 29 cells to 31, by 7% leads to a 10-fold reduction in frequency; further 
increases in the number of charge pack cells extinguishes the phenomenon. On the upper end of 
the scale, this effect appears to be tied in to restrictions that it places on the ability of the larger 
charge packs to accept the discharge power output once the charge pack voltage exceeds the 
PAGD amplitude potential. All of these measurements were conducted with the same 128 
cm.sup.2 plate PAGD generator, at a pressure of 0.8 Torr and in the triode configuration (see 
FIG. 9). 


Other factors can also affect the frequency: the motion of external permanent magnetic fields 
oriented longitudinally with the interelectrode gap, external pulsed or alternating magnetic fields, 
external electrostatic or electromagnetic fields, specific connections of the earth ground, and the 
presence of a parallel capacitative, capacitative-inductive or self-inductive arm in the circuit, 
such as we have described for our electromechanical PAGD transduction method as described in 
the '531 application. 


Analysis of the modulation of PAGD amplitude is simpler than that of its frequency, because 
fewer factors affect this parameter: (1) magnitude of the applied potential, (2) interelectrode gap 
distance and (3) the negative pressure, as shown in the '863 application, for "low" applied 
currents. As the magnitude of the applied potential itself is limited by the gap and the pressure, to 
the desired conditions of breakdown, the important control parameter for the PAGD amplitude is 
the pressure factor. This is shown in FIGS. 6 and. 7, respectively for "low" (5 mA) and "high" 
(.sup..about. 500 mA) applied currents and for the same plate diode configuration of a H34 Al 
128 cm.sup.2 plate PAGD generator (5 cm gap), in the simple circuit described in the '863 
application; it is apparent that both positive and negative components of the amplitude of these 
pulses in the oscillograph, are a function of the pressure, but the maximum cut-off limit of our 
equipment, for the negative component (at 240 volts for the "low" current experiment and at 120 
volts for the "high" current), precluded us from measuring the peak negative voltage of these 
pulses. However, rms measurements of the pulse amplitude at the plates and DC measurements 
at the circuit output to the charge pack indicate that the negative component increases with 
decreasing pressure to a maximum, for a given arrangement of potential and gap distance; no 
pressure-dependent bell shape variation of the pulse amplitude, as that seen for the positive 
component at "high" applied currents (FIG. 7) is observed with the negative amplitude 
component. For the typical range of 0.8 to 0.5 Torr, the rms value for pulse amplitude varies 
from 320 to 480 volts, for a 5.5 cm gap distance and applied DC voltages of 540 to 580. PAGD 
amplitude is a critical factor for the design of the proper size of the charge pack to be utilized in 
the optimal circuit. 


The development of the circuits to be described stemmed from fundamental alterations to the 
principles implicit in our previous methods of electromechanical transduction of AGD plasma 
pulses as described in the '531 application. Whereas this electromechanical coupling 
(capacitative and self-inductive), utilized directly, energizes the AGD pulses inverted from the 
DC input by the vacuum generator, the purpose of the development that led to the presently 
described experiments was to capture efficiently, in the simplest of ways, most of the pulse 


energy in a closed circuit, so that power measurements for the energy transduction efficiency of 
the observed endogenous pulsation could be carried out. Ideally, comparative DC power 
measurements would be performed at both the input and output of the system, taking into 
account the losses generated across the components; this would obviate the measurement 
problems posed by the myriad of transformations implicit in the variable frequency, amplitude, 
crest factor and duty-cycle values of the PAGD regime, and necessitated some form of 
rectification of the inverted tube output. From the start our objective was to do so as simply as 
possible. Early circuits utilizing half-wave rectification methods coupled in series to a 
capacitative arm (for DC isolation of the two battery packs), with the charge pack also placed in 
series, showed marginal recoveries of the energy spent at the PAGD generator input. Attempts at 
inserting a polar full-wave rectification bridge led, as shown in FIG. 8, to the splitting of the 
capacitor into capacitors C3 and C5, at the rectification bridge input, and capacitor C4 in series 
with both capacitors, all three being in a series string in parallel with the PAGD generator. Under 
these conditions a DC motor/generator could be run continuously in the same direction at the 
transversal output (U1 and U2) of the bridge; but if this inductive load was replaced with a 
battery pack CP (charge recovery pack), either the parallel capacitor C4 had to remain in the 
circuit, for the diode configuration or, less desirably, a further capacitor C6 could replace C4 and 
connect one electrode, preferably the cathode C, to the axial member of the discharge tube T, 
thus resulting in a first triode configuration as actually shown in FIG. 8. Energy recovery 
efficiencies of the order of 15 to 60% were obtained utilizing C6 in this manner, but 
measurements of the potential and currents present at the output from the rectifier bridge were 
substantially lower than those obtained using optimal values of C4. Effectively, under these 
conditions, much of the power output from the tube was never captured by the output circuit 
formed by the second, right hand arm of the system and, being prevented from returning as 
counter-currents to the drive pack DP by diodes D1 and D4, was dissipated and absorbed by the 
interelectrode plasma, electrode heating and parasitic oscillations. 


Solutions to this problem were explored using the circuit shown in FIG. 9, which still maintains 
the necessary communication link for the quasi-sinusoidal oscillation of the capacitatively stored 
charges at the input and outputs of the rectification bridge, but integrated the functions of 
capacitor C4 into the single rectification circuit, in the form of an asymmetric capacitative bridge 
C7a and C7b placed transversally to the capacitative bridge formed by C3 and C5 and in parallel 
with the charge pack CP at the output from the rectification bridge D5, D6, D2, D3. This second 
capacitative bridge is so disposed as to have its centre point connected to the anode A through 
capacitor C5. If the axial member of the Tube T were to connect to the junction of D2 and D3 
instead of at the junction D5-D6, the function of bridge C7a and C7b would be connected to the 
cathode C through capacitor C3. The capacitative bridge is insulated from the charge pack whose 
voltage it stabilizes, by rectifiers D7 and D8, which also prevent leakage of charge across C7a 
and C7b. The anode and cathode oscillations generated by the electrostatic charge transduction 
through C3 and C5 into the poles of the charge pack are trapped by the transversal transduction 
of the C7 bridge, at the outputs from the rectification bridge, of which the oscillation has to 
become split between the bridge inputs into half-waves, for electrostatic transduction and full 
wave rectification to occur. In fact, under these conditions, removal of the C7 bridge will 
suppress the PAGD phenomenon, unless other circuit variables are also altered. The transversal 
bridge is thus an essential piece of this novel circuit. Variations in the circuit as shown in FIG. 10 
were then studied, the first two being selectable utilizing switch S2 (FIG. 9). 


The presence of the capacitative bridge effectively reduces the dynamic impedance of the charge 
pack CP so that the output circuit approximates to a characteristic in which it presents a very 
high impedance to the tube T at potentials below a certain level, and a very low impedance at 
potentials above that level. 


With this modified circuit, more effective recovery of the energy produced by collapse of the 
PAGD pulses is possible, with more effective isolation from the input circuit utilized to trigger 
the pulses. Under these conditions, the energy captured by this circuit at the output, is not 
directly related to that utilized in triggering the pulses from the input. The attainment of this 
condition critically depends on the large capacitance of the transversal bridge being able to 
transfer the output energy from the tube T into the charge pack CP. Under these conditions, we 
have found, as will be shown below, that the large peak pulse currents released by collapse of the 
PAGD pulses released more energy than is used to trigger them, and these findings appeared to 
tally with other observations (abnormal volt-ampere characteristics and anomalous pulse 
currents, etc.) associated with the anomalous cathode reaction forces that accompany the auto- 
electronic emission-triggered PAGD regime. Experiments so far indicate that the power output 
can be increased proportionately to the series value of C3, C5 and the two identical C7 
capacitors. 


The circuit of FIG. 10 can be integrated with a circuit such as that disclosed in the '863 
application as shown in FIG. 11, in which a part of the energy recovered can be shunted by the 
switch S4 into an induction motor M1 having rotor R, to a degree determined by the adjustment 
of potentiometer R4 and the value selected for C4. 


The circuit of FIG. 11 can be further developed as exemplified in FIG. 12 to include 
configurations which provide switching permitting interchange of the functions of charge packs 
and the drive packs, it being borne in mind that the nominal potential of the drive pack must be 
substantially higher than that of the charge pack, the former needing to exceed the breakdown 
potential of the tube at the beginning of a PAGD cycle, and the latter to be less than the 
extinction potential. 


FIG. 12 essentially represents a duplication of the circuit of FIG. 11, the two circuits however 
sharing two identical battery packs BP] and BP2, and being provided with a six pole two way 
switch, the contact sets of which are identified as S1, S2, S3, S4, S5 and S6. When the contacts 
are in position A as shown, battery pack BP1 acts as a drive pack for both circuits, with the upper 
half (as shown) of the battery pack BP2 forming the charge pack for the upper circuit, and the 
lower half forming the charge pack for the lower circuit. When the pack BPI is at least partially 
discharged, the switch is thrown so that contacts move to position B, which reverses the function 
of the battery packs thus allowing extended operation of the motors in each circuit each time the 
switch is thrown. 


Based on the manufacturer's data, and using current values within the range of our 
experimentation as discussed in the next sections, an optimal discharge cycle for a fully charged 
6.0 Ahr battery pack at 0.300 A draw is 20 hours, as claimed by the manufacturer, and this 
corresponds to a cycling between 100% (12.83 V/cell open circuit and load start voltage) and 
<1% (10.3 V/cell load voltage) of the battery's absolute charge capacity. Even though the 


discharge mechanism is a time cumulative process with a log function, the discharge can, within 
4 to 5 hour time segments (or periods with 20-25% of the full range), be regarded as practically 
linear with time. This trait, or linearization of the discharge slope, becomes more marked with 
advancing age and decreasing absolute storage capacity of the cells. 


The proportionality between open circuit voltage and the percentage of residual relative capacity 
for these cells when new (uncycled and not yet aged) is uniform over 98% of the permissible 
charge capacity withdrawal; in practice this translates into a slope that becomes steeper with 
time, while the absolute storage capacity diminishes. In turn, this decreasing absolute capacity of 
the cells results in shorter load discharge times and their further linearization. 


A circuit in .general accordance with FIG. 9, employed in the studies reported in this and the 
following sections, utilizes a drive pack of 46*12 V Lead acid gel-cells each with a 6.0 Ah 
rating, and a charge pack with 28 or 29*12 V identical cells. The charge pack was cycled 
anywhere from 11.2 V to 12.8 V/cell (open circuit voltages), within the proportional region of 
the relative capacity slope, to yield a capacity increment in the order of 50% (e.g. from 20 to 
70%), anywhere within the range of 2 to 100% of its total charge capacity, assumed for now as 
invariant. The charging process, hereinafter referred to as a PAGD run, took about 20-30 minutes 
under optimal conditions. The drive pack typically consumed, in the same period of time, 4 to 
11% of its initial total capacity , its open circuit voltage typically falling 0.1 to 0.2 V per cell 
after a PAGD run, within the open circuit range of 12.8 V/cell (100% relative capacity) and 11.2 
V/cell (.sup..about. 2%). At the 100% capacity benchmark, the drive pack would theoretically 
have 20 h*46 cells*12.83 V/cell*0.3 A=3.5 KWh, and the charge pack, for example, 20 
h*29*12.83 V/cell*0.3 A=2.2 KWh. Since the capacity per cell is linear with the open circuit 
voltage within the proportional range, as claimed by the manufacturer, we projected the open 
circuit voltage intercepts on the manufacturer's proportional curve in order to determine the 
residual percentage of the total relative capacity and the standard hours of operation left, from 
any experimental open circuit voltage measurements. 


Three pulse generators (2*128 cm.sup.2 and 1*64 cm.sup.2 plate areas) were employed in these 
studies; they were operated in PAGD runs at 1-120 pulse/second rates, within a negative pressure 
range of 0.2 to 0.8 Torr and with applied direct currents of 0.2 to 0.6 A. 


Both drive and charge packs utilized cells which were bought new at the same time and had 
initial charge values of 12.4 to 12.55 V/cell (open circuit). These batteries are capable of energy 
densities of 33-35 Whr/kg. However, the experiments shown in Table 5 are selected from a 
series that spanned nearly 12 months, beginning 6 months after purchase; hence, loss of absolute 
storage capacity by the batteries had occurred in the intervening time, as a function of both age 
and charge/discharge cycle life. 


Measurements of the open voltage of either drive (D) or charge (C) (see column 2, Table 5) 
packs for 8 separate experiments, all utilizing the triode configuration, were performed before (b) 
and after (a) a PAGD run (see columns 3 and 4), at either 15 or 30 minutes (see column 26) of 
the open circuit voltage relaxation after a PAGD run was terminated. Corresponding open circuit 
voltages per cell are shown in column 5, and the percentages of the predicted total relative 
charge capacity resulting from the intercepts on the manufacturer's proportional curve are shown 


in column 6, Table 5. Equivalent maxima for the theoretical hours of operation left are shown in 
column 7, the percentage change in relative capacity arising as a consequence of either charge 
pack charge capture (capacity gained) or of drive pack output (capacity lost) is shown in column 
8. Translating the intercepts into power units yields the values shown in column 9, Table 5, for 
total kWh left in each pack before and after PAGD production, those shown in column 10 for the 
actual power gained and lost during the periods of operation (presented in column 12) and those 
shown in column 13 for the power predicted to be gained or lost per hour of PAGD production. 
On the basis of the experimental open voltage values and their intercepts, the predicted net kWh 
values per hour of PAGD energy production (after deduction of measured losses) and the 
corresponding experimental breakeven efficiencies (where breakeven=100%) are presented, 
respectively, in columns 14 and 15. The PAGD frequency per second is shown in column 11; the 
number of 12 V cells, in column 16; the tube ID, in column 17; the cathode (and anode) area (s), 
in column 18; the plate material, in column 19; the input ballast utilized (R1, FIG. 9), in column 
20; the size of each capacitor (C3 or C5) of the tube output bridge, in column 21; the size of each 
capacitor (C7a or C7b) of the transversal capacitative bridge, in column 22; the status of S4 and 
thus, of the parallel and auxiliary electromechanical arm (see FIG. 11), in column 23; the 
negative air pressure in column 24; the gap distance between the plates, in column 25; and 
columns 27,28 and 29, show the status of the elements of the switched on parallel 
electromechanical arm of the circuit--the parallel C4 capacitor, the motor input resistor R4 and 
the motor revolutions per minute (measured stroboscopically), respectively. 


From these figures of Table 5, and utilizing the data for the two first examples shown, we 
calculated the predicted performance of the system based on the open voltage measurements. In 
the first example, where the system was run continuously without interruption, the charge pack 
increased the percentage of its total capacity by 43% (a two-fold increase in capacity) and, 
during the same period, the driver pack decreased the percentage of its total capacity by 7% (a 
.sup..about. 10% decrease in capacity relative to the percentage of residual total capacity at the 
start, i.e. 77%) (cp. columns 6 and 8, Table 5). Subtracting the predicted initial total energy 
(0.835 KWh) available to the charge pack before the experimental run (first line of column 9, 
Table 5) from the predicted total energy (1.823 KWh, second line of column 9) available to the 
charge pack after the PAGD charge run, gives us the total energy gained by the charge pack: 
0.988 KWh (column 10) in 21.5 minutes (column 12) of continuous PAGD performance. 
Conversely, subtracting the predicted final total energy (2.4 KWh) available to the driver after 
the experimental run (fourth line of column 9, Table 5) from the predicted total energy (2.66 
KWh, third line) available to the driver before the PAGD charge run, gives us the total energy 
lost by the drive pack: 0.26 KWh in 21.5 minutes. If we divide the total available energy gained 
by the charge pack, by the total energy lost by the drive pack, we obtain a surplus factor of 
3.9.times., or 388% of the breakeven point (column 15). The same values result from dividing 
the charge pack % of total capacity gain by the drive pack % of total capacity lost, and then 
downscaling this value by multiplying it by the typical scale factor for the two packs, 
29/46=0.63.times.. 


In an analogous fashion, we analyzed the results for the second example shown in Table 5. Here, 
the charger increased the percentage of its total capacity by 45.5% (a 22.75 fold increase in 
estimated total relative capacity) and, during the same period, the driver decreased the 
percentage of its predicted total capacity by 7% (a .sup..about. 17.5% decrease in capacity 


relative to the percentage of residual total capacity at the start, i.e. 40%). By dividing the 
predicted total available energy gained by the charge pack (0.962 KWh/18 minutes) by the 
expected total energy lost by the driver pack (0.246 Kwh/18 minutes) we obtain a surplus factor 
of 3.9.times., or 391% of the breakeven point. This corresponds to an interrupted, total sequential 
run of 18 minutes, each minute-long run being separated by a cooling and voltage relaxation 
period of 15 minutes before the next run is carried out, at an average PAGD frequency of 61 
PPS. 


Analysis of the remaining results illustrates how a number of PAGD controlling parameters 
interact to determine conditions for effective maintenance of a PAGD regime. The lower gain 
and higher loss per unit time registered for the third run of Table 5, which results in the lower 
breakeven efficiency of 230% and a smaller net power production rate than before (power 
estimates of 1.396 kWh/h of PAGD operation vs 2.387 kWh/h, for the second run, Table 5) 
illustrate, for example, the combined effect of lowering the pressure (0.8 to 0.7 Torr) and running 
the PAGD continuously (the heating effect), both of which depress the PAGD frequency. The 
fourth run of Table 5 identifies the continuous performance of a "broken in" softer grade of 
aluminum (column 19), having a lower work-function (as determined from the higher PAGD 
frequency spectrum) than the harder H34 plates of the previous examples, and shows that, 
despite the series value of the total capacitance being higher (5,333 mfd vs 4,030 mfd for runs 
one through three), and despite the higher vacuum (0.2 Torr), the lower work-function results in 
a higher frequency; however, even though this run registers a predicted higher breakeven 
efficiency (310%) than the previous experiments, these conditions result in a 4/5-fold lower 
estimate of net power produced, when compared to the previous three PAGD runs. 


PAGD runs 5 and 6, Table 5, illustrate the effect of switching on the auxiliary electromechanical 
arm of the circuit shown in FIG. 11. Increasing the amount of charge capacitatively shunted into 
the electromechanical arm by higher C4 values (column 27), and increasing the current that feeds 
the squirrel cage induction motor utilized by lowering R4 (column 28), results in a power capture 
by the charge pack that registers an energy loss (predicted to be 96% efficient, falling short 4% 
of breakeven recovery), as most of the tube output power is spent in the electromechanical arm 
and its motor effect. Furthermore, under the conditions of maximum electromechanical action, 
the drain imposed on the drive pack becomes considerable (see loss in columns 10 and 13), even 
if the C3 and C5 values are reduced, column 21, Table 5). These runs also illustrate how the 
motor appears to function as an electrical induction generator having rpm values much higher 
than the synchronous values prescribed by the frequency of the PAGD (column 29, Table 5). 


The extremely large breakeven efficiency of PAGD run 5, Table 5, indicates that with selected 
values of C4 and R4, it is possible to operate the motor in the auxiliary arm and still accumulate 
excess energy from the PAGD production in the charge pack. 


Runs 7 and 8 illustrate results obtained for 64 cm.sup.2 plates, and a shorter interelectrode gap 
distance, for two pressures (0.8 and 0.5 Torr), the device being open to a rotary pump manifold 
in the first instance and sealed from the pump, in the second case. Despite the lower vacuum, the 
higher pulse frequency (32 vs 5 PPS) and breakeven efficiency (906% vs 289%) registered by 
run 8 when compared to run 7, are a consequence of the method of run 8, which was interrupted 
systematically by 5 passive cooling periods, as in the case of run 2, whereas run 7 was 


continuous. This again resulted in higher average PAGD frequencies (at lower pressures), a 
predicted two-fold greater gain and a predicted two-fold smaller loss (columns 13 and 14) for run 
8. 


FIG. 13 shows curves representing the slopes of the open circuit relaxation voltages, which are 
linear with the log of time elapsed from cessation of discharge, for both drive and charge packs, 
in the same run 8 set out in Table 5. The experiment in its entirety consisted of preliminary 
resistor-loaded measurement discharges and their corresponding open circuit voltages from the 
moment of cessation of the resistive discharge (illustrated, respectively, by the open squares of 
DPT1 for drive pack relaxation time 1, and by the open circles of CPT1 for charge pack 
relaxation time 1), followed by their relaxation rates in the wake of the PAGD production (the 
hatched squares of DPT2 for drive pack relaxation time 2, and the hatched circles of CPT2 for 
charge pack relaxation time 2), and finally, by the relaxation rates from the final resistor-loaded 
measurement discharges (the black squares of DPT3 for drive pack relaxation time 3, and the 
black circles of CPT3 for charge pack relaxation time 3). Discharge resistances were 833 ohms 
for the charge pack, and 2083 ohms for the drive pack in all cases, corresponding to resistors R3 
and R2, respectively, of FIG. 9. This methodology will be examined in greater detail below. It is 
apparent that, after every load period, be this resistive (CPT1, DPT1, CPT3 and DPT3) or due to 
PAGD operation (DPT2), the relaxation slope is positive; as shown from slopes CPT1 and 
DPT1, the log time proportionality of the open circuit voltage relaxation, under these conditions, 
tends to plateau after .sup..about. 30 minutes. The exception to this general behaviour lies in the 
voltage relaxation slope CPT2, which is negative and reflects the charge accumulation occurring 
in the charge pack and obtained by capture of energy produced during PAGD operation, 
triggered by the energy drawn from the drive pack during load time 2. 


As a first approximation of electrical power generated and consumed by the energy conversion 
system of the invention, the previous open circuit voltage method is of significance in showing 
the basic trends involved in interaction of the operating parameters. However, in all likelihood, it 
overestimates the actual values of electrical power consumed and generated, for a variety of 
reasons. First, it assumes that the relative capacity scale of the batteries in the drive and charge 
packs is an absolute charge capacity scale with an invariant maximal charge retention, which it is 
not; in fact, the absolute charge capacity is itself a variable subject to several factors, such as the 
cycle life, overcharging or undercharged conditions, cell age, residual memory and the rate of 
charge and discharge. Hence, the inference of a uniform time scale on the basis of the open 
circuit voltage/capacity intercepts may not be warranted. Finally, it does not integrate the open 
voltage decrease over time, and utilizes the specification load current as the average current over 
time. 


In order to obviate these problems, we resorted to a variety of other measurement methods. First, 
we proceeded to compare the closed circuit, preliminary, resistive-load discharge measurements 
for either charge or drive pack, under conditions of negligible loss of power, as these 
measurements were statistical means (n=9) taken, at equal intervals, during the first 90 seconds 
of the load discharge, and obtained both just before the PAGD production runs (but separated 
from each PAGD run by an open circuit voltage relaxation of 30 minutes) and just after the runs 
(but equally separated by a relaxation of 30 minutes). As an example of the data generated by 
such an approach, FIG. 14 illustrates the shift of the slopes indicating marginal power loss for the 


drive pack (from the closed squares to the open squares) and those indicating gain of power for 
the charge pack (from the open circles to the closed circles), in actual total load power values. 


Integration of these power measurements over the projected load discharge time, taken from the 
family of curves generated on the basis of the manufacturer's load voltage over discharge time 
specifications, led to a direct comparison of the new values, as shown in Table 6, with the values 
presented in Table 5, for the first three instances introduced. All values of Table 6 were obtained 
by resistive measurements of power that entailed a negligible power loss. Table 6 confirms the 
fundamental equivalence of runs | through 3, as already seen from their corresponding analysis 
using the open voltage method (see runs | to 3, Table 5). This new power estimation method also 
confirms the lower loss encountered in run 2 utilizing interrupted PAGD operation. While the 
breakeven efficiencies sensibly doubled using this method, the estimates of actual electrical 
power consumption recovery decreased by a 2 to 3-fold factor. Thus this direct load 
voltage/amperage measurement method of estimating actual power losses or gains, is a check 
upon the open voltage method previously utilized. 


Direct, instantaneous measurements of the voltage and current characteristics of the PAGD 
production and capture phenomena being discussed, were also performed during PAGD runs for 
diverse sets of conditions, including all those described in the two previous sections. In Table 7 
we show these results for two PAGD generators having an identical electrode area (128 
cm.sup.2) and connected to electrical energy capture circuits of three separate configurations as 
set forth in FIGS. 10A, 10B and 10C and column 2, Table 7. In the configuration of FIG. 10C, or 
double diode configuration, both electrode plates act as cathodes and the axial member as the 
anode collector (experiments 1-4, for the H220 device and 13-14, Table 7, for the H34 device). 
In the configuration of FIG. 10B, or triode configuration, one plate acts as the cathode, the axial 
member as an auxiliary cathode and the other plate as a collector (experiments 5-9, Table 7). In 
the configuration of FIG. 10A or single (plate to plate) diode configuration, the axial member is 
disconnected, and the polarity of the plates remain as in the triode configuration (experiments 
10-12). All measurements were taken after 1 minute of PAGD operation of the devices, which 
were, at the start of each run, at room temperature. All cathodes had been previously broken in 
with >2*10.sup.6 AGD pulses. The open circuit voltage of the charge pack was, for all cases, at 
359 to 365 volts, before each test. The direct measurements of the PAGD input and output DC 
voltages and currents were obtained as statistical means of 10 second long measurements, and at 
no time did the standard error of the plate voltage mean exceed 35 volts. 


The air pressure within the tube during these tests is shown in column 3, Table 7, the drive pack 
DC voltage (X), in column 5, the DC voltage across the plates (Y), in column 6, the drive pack 
output current (PAGD input current), in column 7, and the drive pack total watts output is shown 
in column 8. Columns 9 and 10 show the PAGD voltage (PAGD V=(X-Y)/Lsub.av) and the 
value of the PAGD extinction potential in V/cm. The recovery co-ordinates (ie the PAGD output 
energy) found at the U1-U2 output (FIG. 9), are shown in columns 11 to 13, as the charge pack's 
E1-E2 input DC voltage, amperage and power watts, respectively. The calculated resistance of 
the entire circuit is given in column 14, the registered PAGD frequencies in column 16, and 
running conditions in columns 17 to 18. The breakeven efficiency obtained by direct comparison 
of the electrical power figures for the drive and charge packs, respectively, is given in column 
15. This assumes, for purposes of a generalization of power production rates over time, that the 


quasi-instantaneous, direct measurements here obtained can be translated to outputs obtained per 
unit time, and thus into direct Watt-hour measurements. 


Data from runs | through 4 demonstrate that, at these PAGD frequencies, there is no difference 
between using fast switching (32 nanoseconds) MUR 860 diodes, or regular 4OHFR-120 silicon 
diodes, in the rectification bridge of the electrical energy capture circuit, and that the PAGD 
frequency varies as a function of decreasing air pressure. 


Runs 5 to 14 show that, in general, for the same tube, the single and double diode configurations 
are the most efficient, for the same pressure, the diode configuration typically yields .about.1.5- 
2x larger breakeven efficiencies (cp runs 10-11 and 13-14, with runs 5-9, Table 7). The largest 
accumulations of power are also registered in the diode mode(s). This trend appears to be a 
function of the much lower cathodic work-function of the aluminum plates, than of the tungsten 
of the axial member utilized as an auxiliary cathode in the triode configuration. A feature of the 
data from these 14 different runs is the consistent excess power outputs (column 15, Table 7) and 
their narrower range (218 to 563%), when compared to those observed with the previous two 
methods of experimental analysis. 


Run 12, Table 7, shows that the switching on of the electromechanical arm can be performed 
without entailing a power loss in the PAGD capture circuit, as previously found for run 5, Table 
5, utilizing the open circuit voltage method. In fact, with C4=8 .mu.F and R4=500 ohms, the AC 
induction motor behaves as an electrical flywheel (eg. 2800-3000 rpm for 10 PPS inputs), while 
the electrical energy capture circuit still registers a sizeable excess electrical power production 
(compare runs 11 and 12, Table 7). Runs 13 and 14 illustrate how the charge pack's state of 
charge and its inherent capacitance affects both the PAGD frequency and the power producing 
efficiency of the entire system: as the charge pack is reduced from 29 to 19 cells, the PAGD 
generator adjusts by reducing its frequency logarithmically and, while the charge pack input 
current is greater than before, the drive pack loss becomes still larger and the breakeven 
efficiency much lower (by >1/2, from 563% to 228%). This is because the circuit must translate 
the naturally larger PAGD amplitude into a larger surplus of output current, and in this process 
becomes less efficient. 


If the first measurement method employed (the open circuit method) had to make too many 
theoretical assumptions about the system's performance under load conditions and hence about 
its effective charge capacity, the second approach still had to suppose an invariant discharge time 
and thus an invariant absolute charge capacity on the part of the battery systems (charge packs) 
employed for capture which it approximated by an operation of integral calculus. With the third 
method described above, theoretical assumptions were avoided except that, in these 
measurements, the actual performance of a given battery in terms of time, time of delivery and 
time of capture, was also ignored; no account is taken of the time-dependent modulation of the 
PAGD frequency, as effected by certain of the parameters analyzed, namely the charge pack 
state of charge, the method of sequencing the PAGD runs (continuous vs interrupted) and its 
concomitant heating effects, and the state of charge (load voltage and current capacity) of the 
drive pack. A simple, non-negligible, resistive measurement of power lost by the drive pack, and 
an identically non-negligible measurement of the power gained by the charge pack, for the same 
experiment and the same singular time of PAGD production, were performed repeatedly to 


corroborate the previous three approaches. For this purpose, all experiments were designed as a 
continuous series of sequential phases: 


1) before a PAGD run, a resistive discharge was measured across either pack over periods of | to 
3 hours (utilizing the DP and CP resistances previously reported in the open voltage section) and 
followed by a 15 to 30 minute open circuit voltage relaxation; 


2) then, the PAGD runs were performed, either continuously or as interrupted, composite 
sequences, and the corresponding open circuit relaxation voltage(s) were measured, after the 
cessation of the integral PAGD run; 


3) finally, resistive discharge measurements, obtained under identical conditions to those 
recorded before the PAGD run, were carried out for either pack, followed by concomitant battery 
voltage relaxation rate measurements. 


Under these experimental conditions, exact power measurements could be taken from an analysis 
of the actual battery discharge curves before and after the PAGD run. Based on a comparison of 
the curve trends of the pre-run resistive discharge of the drive pack with those of the post-run 
resistive discharge, the effective power drawn (.DELTA.E.sub.c) from the withdrawable power 
capacity of the drive pack incurred during a PAGD run, was ascertained. This represents the 
power consumption during the run, and the experimental value thus recorded constitutes the 
actual power figure that must be matched for breakeven () to occur. Hence, the breakeven value 
equals, by definition, the electrical energy input to the system. Similarly, a comparison of the 
charge pack pre-run and post-run resistive discharge curve trends identified the effective power 
(.DELTA.E.sub..rho.) added to the withdrawable capacity of the charge pack. This quantity 
represents the electrical energy recovered during the run. The relation for the two quantities is 
expressed by the breakeven efficiency (BE = %) equation: 


%=.DELTA.E.sub..rho. /,DELTA.E.sub.c*100 


If the breakeven efficiency is less than %=100, then the apparatus registers a net loss in electrical 
energy in the CP with respect to the DP. Conversely, if %>100, then there is a net gain in 
electrical energy in the CP, as compared to that lost in the DP. For purposes of this analysis, a 
limit to the minimum withdrawable capacity was placed, from experiment and in agreement with 
the load current curves of the manufacturer, at 115 W for the driver pack (average current of 
0.250 A, minimum current of 0.230 A), and at 90 W for the charge pack (average current of 
0.375 A, minimum current of 0.334 A), as a function of both their total cell size (respectively, 
46:29) and the difference in the resistive loads employed for the discharge measurements. All 
cathodes had been broken in, as described before. 


The results obtained with this fourth method, for six selected experiments with three diverse 
types of devices (using different electrode plate areas, gap lengths, and electrode work- 
functions), configured both in the triode or the (single) diode (e.g. FIG. 10B) arrangements, at 
the indicated pressures, are presented in Table 8. In all cases, a net excess of combined battery 
pack charge, expressed as electrical watt hours, is registered (columns 8 and 10, Table 8) and the 
breakeven efficiencies are all >100% (column 10). Experimental groups #1 and #2 again 


demonstrate that, for the same cathode, the interrupted PAGD sequence method of group #2 (1 
minute of PAGD function, followed by a 15 minute relaxation, and so on) yields a higher 
breakeven efficiency because of the lower losses registered with this minimal plate heating 
method (column 10, Table 8). Group #3, Table 8, shows that the PAGD power production 
efficiency is also higher for a lower work-function cathode material (H220 vs H34), being 
subjected to PAGD auto-electronic conditions at a 4-fold lower pressure than the control groups 
#1 and #2; however, the lower pressure depresses the frequency and, together with the 
interrupted PAGD sequencing method, it also lowers the loss, causing an actually much larger 
breakeven value than registered for the previous two groups. Groups #4 and 5 exemplify the dual 
effect of lowering both the plate area and the gap distance: the former affects the PAGD event 
frequency, whereas the latter affects the PAGD amplitude, and thus the capture efficiency of the 
charge pack. Despite a cathodic work-function practically and operationally identical to that of 
groups #1 and 2, these smaller plate area and shorter gap devices utilized in groups #4 and 5, 
yield 3- to 6-fold lower net power outputs, as well as lower breakeven efficiencies, than the 
former groups, at the same pressure. Finally, group #6 exemplifies the results obtained for the 
plate diode configuration, where the frequency is lower (no triggering role for the axial member), 
and a higher loss leads to the lower breakeven efficiency, comparable to that of the lower area 
and shorter gap groups #4 and 5. 


In order to verify the discharge curve lengths employed in these analyses and experimentally 
establish the actual charge capacity of the battery packs, calibration resistive discharges, between 
the maximum charge state and the minimum limits chosen, were performed for each pack with 
their respective discharge resistances R2 and R3 (see FIG. 9). These discharge calibration curves 
were plotted for half maximal charge values shown in FIGS. 15A and 15B, and from the curve 
produced, we have determined the total half-charge capacities of each battery pack to be 1.033 
kWh (100% = 2.066 kWh) for the drive pack and 660 Wh (100% = 1.320 kWh) for the charge 
pack. Based upon the corresponding maximal (100%) capacity values, we determined the actual 
percentages of the relative charge capacities shown in column 5, Table 8, which correspond to 
the experimental values obtained. We also noted that the curves plotted showed two quite 
distinct time linear slopes, the slope of the delivery of power per time unit steepening very 
markedly at the approach to the limits of the permissible withdrawable capacity, occurring at 115 
W into R2, and 90 W into R3. 


The pre-PAGD run and post-PAGD run, drive and charge pack discharge curves corresponding 
to groups #3 and #6, respectively for triode and plate diode configurations, in Table 8, are shown 
in FIG. 16 (drive pack) and 17 (charge pack), for group #3, and in FIG. 18 (drive pack) and 19 
(charge pack), for group #6. In all cases, the open symbols represent the pre-PAGD run 
discharge curves, whereas the closed symbols represent the post-PAGD run discharge curves. 


As a further check on these values, a videographic, millisecond analysis of the singular power 
simultaneities occurring at both ends of the system (drive and charge packs) was performed for 
various 10 second samples of diverse PAGD runs. A typical example is shown in FIG. 20, which 
is a sample of the PAGD run designated as #6 in Table 8. Whereas the drive pack DC wattage 
spent as input to PAGD production varied from 36.6 to 57.82 watts, by a factor of 1.6x, the DC 
wattage entering the charge pack as captured PAGD output varied more pronouncedly by a 
factor of 2.7x, from 146.4 to 399.6 watts (all meters were in the same selected ranges of voltage 


and current) with the semi-periodic, intermittent character of each singular emission, though 
within specific, ascertainable ranges for both amplitude and current outputs. Assimilation of the 
singular behaviour of the PAGD in this sample, by a statistical treatment of its variation (n = 64), 
indicates that the operational breakeven efficiency observed during this sampled period lies at 
485.2%.+-.18% with projected 48.3Wh drive pack loss and 221.7Wh charge pack gain. This 
matches rather closely the observed 483% breakeven efficiency, and the 37.7Wh loss as well as 
the 182.2 kWh gain for the overall PAGD run reported in group#6, Table 8, and indicates how 
close are the values obtained by the operational and extensive non-negligible resistive discharge 
power measurement methods employed. 


Finally, an example of the correlation between the drive pack PAGD load voltage and the charge 
pack PAGD charging voltage, as a function of the duration of the intervening PAGD run 
between resistive discharge measurements, is shown in FIG. 21, for the PAGD run 
corresponding to group #4, Table 8. 


Using the same pulse generator with H200 AL 128 cm.sup.2 plates, in a double diode 
configuration, and the same circuit values (but with CP=23 cells), three experiments were 
conducted at different PAGD frequencies, as a function of varying air pressure. Analysis of 
driver pack losses and charge pack gains by the extensive load discharge measurement method, 
as described before, led to the determination of the gross and net gains (respectively, without and 
with losses included) per pulse, in milliwatt-hour, for each frequency, as well as of the gross and 
net power gains per second of PAGD operation. The results are shown in Table 9. Even though 
the gross and net gains of power per pulse were observed to increase with decreasing frequency, 
the gross power gain per unit time increased with increasing frequency. However, this last trend 
does not necessarily translate into a higher net gain per unit time, because the losses in the driver 
pack (not shown) also increase significantly with PAGD frequency. These losses are in all 
probability related to more energy retention by the plasma at higher frequencies when plasma 
extinction becomes incomplete. We expect net gains to reach optimal thresholds for any given 
type of circuit configuration set of values and pulse generator dimensions. 


Certain additional observations made during experiments with the double diode configuration of 
FIG. 10A may assist in understanding of the invention. 


1) Replacing residual air with argon gas leads to higher PAGD frequencies, as noted by us when 
utilizing a 128 cm.sup.2 H200 AC plate pulse generator in the double diode configuration 
(V=575). At 1 Torr, the pulsation rate went from 20 PPS in air to 1300-400 PPS in argon. With 
29*12 v cells in the charge pack, input currents ceased to flow into it. Under these conditions, the 
tube potential across the plates decreased and the drop across the input resistor increased. The 
value of E( = V/d) became smaller (gap size=3 cm from plate to axial anode collector), as the 
extinction voltage decreased. 


2) With frequencies of 400 PPS, the currents flowing into the charge pack fell to zero. Replacing 
a fast-recovery type HFR 120 (1200v, 40A) diode bridge by a type MUR 860 (600v, 8A) diode 
bridge had no effect. When the amplitude of plate potential oscillations falls below the potential 
of the charge pack, there is also a tendency to produce arc discharges. For output currents from 
the vacuum pulse generator to enter the charge pack, the number of cells must be reduced so that 


the potential of the charge pack is low enough to admit the transduced currents. A reduction from 
29 to 23 cells allowed currents of 250 mA to enter the CP, and further reduction to 19 cells 
doubled these currents (per polarity arm). 


3) Our observations show that it suffices under these conditions (CP = 19 cells) to increase the 
vacuum, so that the frequency decreases, and the plate potential and the charge pack input 
currents increase. At 0.1 Torr, the currents reached 1A D.C. per plate, and at 0.05 Torr, 2A D.C. 


The interconnection between these factors indicates that the extinction voltage is a function of 
the PAGD frequency: the higher the PAGD frequency, the lower the extinction voltage, until 
empirical (in distinction from predicted) VAD field values are reached. As a consequence, the 
start voltage of the charge pack must be adjusted, by varying the number of cells composing it, 
so that it lies below the lowest extinction voltage of the PAGD, for any given geometry and gap 
distance. 


Secondly, as the ion plasma is made more rarefied, the frequency of the emissions decreases, but 
the peak values of the output voltage and current per pulse increase. The slower the PAGD and 
the more rarefied the atmosphere, the higher is the output energy produced by the system relative 
to the input energy. 


Autographic analysis of PAGD-induced cathode craters in H34 plates was performed, and their 
average inner diameter and maximal depth were determined. Similar studies were performed for 
PAGD-induced craters in Alzak (trade mark) plates. The secondary craters characteristically 
found in Alzak plates, along fracture lines irradiating from the main crater, are absent in H34 
plates; instead, in H34 plates, one observes a roughened surface surrounding the emission crater, 
quite distinct from the original rough aspect of the pulled finish of these hardened aluminum 
plates. Also unlike the Alzak main craters, the H34 craters often have a convex center occupied 
by a cooled molten metal droplet, whereas the Alzak craters had a concave, hollowed out aspect. 
Eventually, as the pitting resulting from PAGD cathodic emissions covers the entire cathode, the 
metallic surface gains a very different rough aspect from its original appearance. In this process, 
craters from earlier metal layers become progressively covered and eroded by subsequent 
emissions from the same cathode. Altogether different is the surface deposition process 
occurring at the anode; here, the surface appears to become more uniform, through the mirroring 
and possibly abrasive actions of cathode jets. Macroscopically, with increased periods of PAGD 
operation, the anode surface appears cleaner and more polished. 


With the data obtained by the metallographic method of crater measurement, we estimated the 
volume of metal ejected from the cathode, by assuming that the crater represents a concavity 
analogous to a spherical segment having a single base (1/6.pi.*H [3r.sup.2 +H.sup.2 ], where H 
is the height of the spherical segment and r the radius of the sphere), while disregarding the 
volume of the central droplet leftover from the emission. The following are mean .+-.SEM crater 
diameters (D), crater depths (H) and maximum volumes (V) of extruded metallic material for 
two types of aluminum cathodes, Alzak and H34 hardened aluminum, subject to a high input 
current PAGD: 


1- Alzak: D-0.028 cm.+-.0.003; H-0.002 cm.+-.0.0002; V-6.2*10.sup.-7 cm.sup.3 ; 


2- H34: D-0.0115 cm.+-.0.0004; H-0.0006.+-.0.0001; V-3.1*10.sup.-8 cm.sup.3 ; 


Accordingly, utilizing plates composed of either material with 3 mm of thickness, and thus with 
a volume of 38.4 cm.sup.3 per plate and considering that only 2/3rds of the cathode shall be used 
(a 2 mm layer out of the 3 mm thickness), the total number of pulses per plate total (TLT) and 
partial (PLT) lifetimes is theoretically: 


1- Alzak: TLT: 6.2*107 pulses; PLT: 4.1*10.sup.7 pulses; 
2- H34: TLT: 1.2*10.sup.9 pulses; PLT: 8.1*10.sup.8 pulses. 


Typically, an H34 device can produce .sup..about. 0.25 kWh per 10,000 pulses. The 
corresponding value for a PLT is thus a minimum of 1.0 MWh/Alzak cathode and of 20 
MWh/H34 cathode. As the cathode for each combination is only 66.7% consumed, the vacuum 
pulse generator may continue to be used in a reverse configuration, by utilizing the other plate in 
turn as the cathode; thus, the estimated minimal values become, respectively, 2.0 MWh/Alzak 
pulse generator and 40 MWh/H34 pulse generator. The same rationale applies for the double 
diode configuration of FIG. 10C. 


We have created a two-ported system for the production of the singular discharge events which 
we have previously identified in the '863 application as an endogenous pulsatory abnormal glow 
discharge regime where the plasma discharge is triggered by spontaneous electronic emissions 
from the cathode. We have examined the functioning of this two-ported system in order to 
determine what were the electrical power input and output characteristics of a sustained PAGD 
regime. Despite the wide (10-fold) variations in net power and breakeven efficiencies measured 
by the four different methods employed (open voltage measurements, time integration of 
negligible power measurements, operational power measurements and real time non-negligible 
power measurements), all methods indicate the presence of an anomalous electrical transduction 
phenomenon within the vacuum pulse generator, such as can result in the production at the 
output port of electrical energy measured and directly captured which is greater than would be 
anticipated having regard to the electrical energy input at the input port. With the most accurate 
of the methods employed we have found typical PAGD power production rates of 200 Wh/hour 
of PAGD operation, and these may reach >0.5 kWh/h values. 


The discrepancies between the methods utilized have been extensively examined in the 
preceding section. Our systematic approach demonstrates that the most frequently employed 
method of measuring the charge capacity of batteries by the open voltage values is the least 
reliable approach for the determination of the actual net power lost or gained by the battery packs 
used in the system: when compared to all three other methods, it overestimates net power 
consumed and produced by up to 10 fold, as well as distorting the breakeven efficiencies, 
particularly at the extremes of operation. All this results from the grossly diminished (50-60% of 
manufacturer's theoretical estimate) effective charge capacity of the lead acid gel cells employed, 
as determined experimentally from FIGS. 18 and 19, when compared to the theoretical maximal 
charge capacity values that serve as scale for the open voltage measurements. In other words, the 
effective energy density of the batteries during these experiments was in fact approximately half 
of the manufacturer's estimated 30 Wh/kg. 


Under these actual conditions of battery performance, the third and fourth methods (respectively, 
operational and real-time non-negligible power measurements) of power consumption and 
production proved to be the best approach to measure both PAGD electrical power input and 
output, as the results of both methods matched each other closely, even though the former is a 
statistical treatment of simultaneous events and the latter is a real time integration of their 
cumulative effects. The second method is clearly less reliable than either the third or the fourth 
methods, and this stems from the fact that the power consumption slopes of negligible resistive 
discharges not only are very different from the quasi-steady state discharge slopes (beginning at 
>5-15 minutes) of extensive resistive discharges, but also their proportionality may not reflect 
the real time proportionality of equivalent prolonged resistive discharges. 


The main advantage of the fourth method is that it effectively takes into account the actual time 
performance of the batteries comprised by the overall PAGD production and capture system we 
have described. As such, the method may have the main disadvantage of reflecting more the 
limitations of the batteries employed (their high rate of degradation of the absolute value of total 
effective charge capacity, and limited efficiency in retaining charge derived from discontinuous 
input pulses) than indicating the actual power output. There are a number of possibilities for fine 
tuning of the system introduced by the present work, beginning with the utilization of secondary 
batteries or other charge shortage or absorption devices that have less variable or more easily 
predictable actual charge capacity. In this respect, there are two major shortcomings to the 
batteries used to form the drive and charge packs; (1) their significant memory effect and (2) 
their design for constant, rather than discontinuous, DC charging. Recently developed Nickel 
Hydride batteries are an example of an electrostatic charge-storage system that lacks a 
substantial charge memory effect, and their experimental batteries are being developed currently 
for higher efficiency intermittent charging methods. Electrostatic charge retention systems 
having better energy densities, better charge retentivities and insignificant memory effects will 
probably be more efficient at capturing and holding the energy output by the circuit. In practical 
embodiments of the invention, effectiveness in charge utilization will be more important than 
measurability, and any device that will use the energy effectively whilst presenting an 
appropriate back EMF to the system may be utilized. 


The effect of the performance characteristics of the drive and charge packs is only one amongst 
many parameters affecting operation of the invention. As shown by our extensive investigation 
of the diverse PAGD phenomenon the recovery of energy from it by electromechanical 
transduction as in the '531 application, or electrostatic capture as described above, the factors 
involved in modulating the frequency, amplitude and peak current characteristics of the PAGD 
regime are complex. Manipulation of these factors can improve electrical energy recovery, or 
reduce it or even suppress PAGD. We have so far noted numerous factors that affect PAGD 
frequency and some amongst those that also affect the PAGD amplitude. Aside from these 
factors, the circuit parameters of the output port portion of the circuit, in addition to the nature 
and chemical characteristics of the battery cells already discussed, the charge potential of the 
charge pack, the characteristics of the rectifiers in the recovery bridge in relation to the period of 
PAGD superesonant frequencies, and the effective values of the parallel and transversal 
capacitance bridges can all influence the results achieved. Certain factors however have a radical 
effect on PAGD operation, such as the gap distance and the charge pack potential. Too small a 
gap distance between the cold emitter (cathode) and the collector will result in an increasing 


reduction in energy recovery. The potential presented by the charge pack must be less than the 
voltage amplitude developed by the PAGD, as specified by a given gap distance at a given 
pressure. Too large a charge pack size with respect to PAGD amplitude and the gap length will 
preclude PAGD production or result in extremely low PAGD frequencies. In brief, the energy 
absorption rate and the counter potential presented by the charge pack or other energy utilization 
device are important factors in the operation of the circuit as a whole, and should either be 
maintained reasonably constant, or changes should be compensated by changes in other 
operating parameters (as is typical of most power supply circuits). 


Since our test results indicate that the electrical power output of the circuit can be greater than 
the electrical power input to the circuit, the circuit clearly draws on a further source of energy 
input. Whilst we do not wish to be confined to any particulary theory of operation, the following 
discussion may be helpful in explaining our observations. These observations have been 
discussed in some detail so that the phenomenon observed can be reproduced, even if the 
principles involved are not fully understood. 


In the '863 and '531 applications we have identified a novel, cold-cathode regime of vacuum 
electrical discharge, which we have termed the pulsed abnormal glow discharge (PAGD) regime. 
This regime, which occupies the abnormal glow discharge region of the volt-ampere curve of 
suitable discharge tubes, has the singular property of spontaneously pulsing the abnormal glow 
discharge in a fashion which is endogenous to the tube and its circuit environment that 
constitutes a vacuum pulse generator device, when it is operated under the conditions we have 
identified. In fact, when stimulated with continuous direct current, in such conditions, such a 
circuit responds with spontaneous abnormal glow discharge pulses that enable effective 
segregation of input and output currents. We have demonstrated electrically, metallographically, 
oscillographically and videographically, how the pulsed discontinuity results from a self- 
limiting, autoelectronic cathode emission that results in repeated plasma eruptions from the 
cathode under conditions of cathode saturated current input. The auto-electronic triggering of the 
PAGD regime is thus akin to that of the high-field emission mechanism thought to be 
responsible for vacuum arc discharges (VAD regime). However, under the PAGD conditions we 
have defined, this mechanism is found to operate in the pre-VAD region at very low field and 
low input average direct current values, with very large interelectrode distances and in a self- 
limiting, repetitive fashion. In other words, the PAGD regime we have identified has mixed 
characteristics: its current versus potential (abnormal glow) discharge curve is not only distinct 
from that of a vacuum arc discharge, but the electrical cycle of the PAGD regime itself oscillates 
back and forth within the potential and current limits of the abnormal glow discharge region, as a 
function of the alternate plasma generation and collapse introduced by the discontinuous 
sequencing of the auto-electronic emission process. Accordingly, the intermittent presence of the 
abnormal glow, as well as the observed segregation of the current flows, are due to the 
diachronic operation of these spontaneous cathode emission foci. The micro-crater and 
videographic analyses of the PAGD have demonstrated the presence of an emission jet at the 
origin of each pulse, a phenomenon which VAD theory and experiment has also identified. 
Metallic jets originating at the cathode spots of VADs have been known to present velocities up 
to, and greater than 1000 m/sec. 


In light of the above, the energy graft phenomenon we have isolated would have to be operated, 
at the micro-event scale, by the interactions of the cathode emission jet with the vortex-formed 
impulse-transducing plasma in the interelectrode space. Several aspects can be approached in 
terms of the complex series of events that constitute a complete cycle of operation, on a micro- 
scale. There are interactions within the cathode, interactions at the cathode surface, interactions 
between the emission jet and the plasma globule close to the cathode, and finally, interactions of 
the resulting electron and ion distributions in the interelectrode plasma, within parallel 
boundaries. 


In general, in the presence of an electrical field, the distribution of potential near the cathode 
forms a potential barrier to the flow of electronic charge, as this barrier is defined by the energy 
that the most energetic electrons within the metal, the Fermi energy electrons, must acquire 
before freeing themselves from the cathode surface potential to originate an emission jet. Before 
any free electrons become available for conduction in the space adjoining the cathode, they must 
cross the boundary posed by the potential barrier. With a weak applied field, classical electron 
emission from a metal can only occur if an energy practically equal to the work-function of the 
metal is imparted in addition to the Fermi energy. Under thermionic conditions of emission, the 
heating of the cathode provides the needed energy input. However, the cold-cathode Fowler- 
Nordheim quantum-field emission theory predicted the existence of a finite probability for an 
electron to tunnel through the potential barrier, when the applied field is high. Cold-cathode 
electron emissions are thus possible, under these conditions, at practically Fermi energy levels, 
as the high field would catalyze the tunnelling through the potential barrier by narrowing the 
barrier width for the Fermi energy electrons. The exact localization of the emission would then 
depend on the randomized fluctuations of high fields at the cathode, which were produced by 
positive space charges sweeping in proximity to it. For most purposes, this theory has been the 
working hypothesis of the last 60 years of field emission studies, which have centered upon the 
VAD mechanism, despite the fact that observed field gradients are evidently inadequate to 
explain breakdown as a function of the theoretical high field mechanism. The Fowler-Nordheim 
theory has therefore suffered major revisions and additions, mostly to account for the fact that it 
postulates, as a condition for cold-cathode field emission in large area electrodes, the presence of 
enormous fields (>10.sup.9 V/m) and extremely low work functions, neither of which are borne 
out by experimental VAD investigations. Some researchers have found that the breakdown 
responsible for the VAD field emission is promoted by Joule heating and vaporization of 
microscopic emitter tips, and that this requires a critical current density (10.sup.12 A/cm.sup.2), 
while others emphasized that this explanation and these thresholds did not hold for large area 
emitters and that a space charge effect of concentrating the ion distribution near the cathode 
promoted breakdown under these circumstances, when the field reached a critical value; large 
field enhancement factors (>1000-fold) have been postulated to explain the discrepancy between 
theoretical predictions and experimental findings regarding the critical breakdown field values, 
and others have demonstrated how this critical field value effectively varies with work-function 
and electrode conditioning. 


The PAGD regime and its self-extinguishing auto-electronic emission mechanism stands as an 
exception to the high field emission theory as it currently stands with all its modifications, 
especially given that in this phenomenon we are confronted.. with a cathode emission that 
spontaneously occurs across the large gaps in large plate area pulse generators, at very low field 


values (down to <1*10.sup.4 V/m), as shown above and in the '863 application. Moreover, a 
Fowler-Nordheim plot (in the form Log.sub.10 (I/V.sup.2) vs 1/V) of the PAGD volt-ampere 
characteristic exhibits a positive slope, rather than the Fowler-Nordheim negative slope 
characteristic of VAD field emission. However, current density values obtained from 
correlations of autographic analysis of the cathode with an analysis of event-oscillogram (peak 
pulse currents), indicate that the PAGD current density J may reach values of 10.sup.5 to 
10.sup.7 A/m.sup.2 during the emission process (the larger Alzak craters have an associated 
lower J value), values which, at the upper end, do not reach the 10.sup.9 A/m.sup.2 current 
density threshold required by the Fowler-Nordheim theory. Considering these two distinct 
observations with regards to field strength and current density, we have to admit the existence of 
a low field, large area cold-cathode auto-electronic emission endowed with high current 
densities, which is not predicted by current field emission theory. 


Unlike the typical VAD regime, the PAGD is neither a high frequency oscillation, nor does it 
occur in a random fashion. It constitutes a semi-regular, quasi-coherent, periodic energy 
transduction which cycles between cathode drop limits that are higher by a factor of 2-15 than 
typical vacuum arc cathode drops. The intermittent cathode emission responsible for the low 
frequency, pulsed behaviour of the abnormal glow, is also self extinguishing and self-starting, 
under the conditions we have defined. Furthermore, we have also identified a novel and 
unexpected dependency of the periodic pulse rate upon the cathode area. This indicates the 
presence of field emission control parameters heretofore unsuspected. It is likely that field 
fluctuations of the polarized pre-breakdown field is responsible for eliciting the particular 
localizations of the auto-electronic emission foci, as well as what imparts, in a lens-like fashion, 
the distorted field energy needed for electron surface release. In this sense, external, electrical or 
magnetic field fluctuations (e.g. motion of static charges or of constant magnetic fields) induced 
by us at pre-breakdown potentials, provoked PAGD emissions and breakdown at these levels. 


In general, VAD studies have shown that, for large area electrodes, microgeometry, adsorbed gas 
layers and gas impurity contents of the cathode play a role in modulating field emission. In our 
PAGD studies, the interactions at the cathode surface and across the cathode potential drop are 
clearly modulated by: (1) the nature of residual gases, as shown by our air vs Argon studies; (2) 
their pressure, (3) electrode conditioning, (4) work-function and (5) cumulative pulse count, 
amongst others. 


The plasma, in leak-controlled or low pressure PAGD devices, has both residual gas and metallic 
vapor substrates. In devices initially closed at high to very high vacua (diffusion pump 
pressures), the major residual substrate, whose presence increases with time of operation, is the 
metallic vapor released from the cathode and not impacted onto the envelope walls or the anode. 
It has been previously shown for externally (magnetically or electrostatically) pulsed plasma 
accelerators, that the amount of residual gas or vapor left in the interelectrode space diminishes 
with increasing number of consecutive discharges and a growing amount of electrode-insulator 
absorption of gas. The effect of such removal of residual gas or vapor is to decrease the vacuum 
of a sealed envelope. With high vacuum sealed PAGD generators we have observed that 
prolonged operation and sputter-induced mirroring of the envelope causes a progressive 
disappearance of the discharge, as the voltage potential needed to trigger it also increases. At the 
thermocouple, low frequency pulsed abnormal glow discharges can also be seen to increase the 


vacuum significantly. These results suggest instead the presence of a pumping mechanism in the 
PAGD which is somewhat analogous to that of sputter ion pumps, where collision of ionized gas 
molecules with the cathode is responsible for the sputtering of cathode material that either 
combines with the gas substrate ( gettering’ action) or “plasters over the inert gas molecules 
onto the anode (a process known as “ion burial’). These are the two basic pressure reducing 
actions of sputtered getter atoms, in ion pumps. However, in ion sputter pumps, the initiation of 
the cycle is a function of the presence of high velocity electrons in the high field plasma of the 
glow discharge, which are necessary to ionize the gas substrate molecules; also, the getter 
material typically has a high work-function for field emission. Hence, the sputtering is due to the 
secondary impact of plasma positive ions at the cathode, after plasma ionization has occurred in 
the interelectrode space. Altogether different is the mechanism of spontaneous, primary electron 
emission from the cathode, which is characteristic of the low field PAGD: here, the sputtering is 
caused by the electronic emission itself and attendant metallic vaporization processes. By 
artificially confining the firing foci to a part of the cathode, we have shown in the single diode 
configuration how the PAGD induced sputtering is associated with the cathode autoelectronic 
emission mechanism, rather than with the abnormal cathode glow per se, given the localization 
of sputtering onto the emission region of the plate, despite its overall cathode glow saturation. 


These observations would thus seem to corroborate the hypothesis of a progressive vacuum 
increase with the cumulative number of emitted pulses, were it not for the fact that experiments 
performed with leak controlled devices (reported here and in previous studies) show that, when 
the negative pressure is maintained by balanced leak admission of air or argon, pulse rates still 
decrease with cumulative pulse count, and do so neither as a function of an increase in vacuum, 
nor as a function of envelope mirroring (unless this is so extensive as to establish envelope 
conduction), but rather as a function of processes (generally referred to as conditioning) inherent 
to the electrodes, specifically, to the cathode. We have further shown that, for such altered 
emitter states, the pressure of the vessel must be increased, not because of an increasing vacuum 
(precluded by the controlled gas leak), but because of the effect that residual gases may have in 
modulating the low field PAGD emission. 


PAGD electrode conditioning is a cathode-dominant process resulting from the cumulative 
emission of high numbers of pulses by a cathode, and has been shown to be a factor independent 
of the nature and pressure of the residual gas and partially reversible only by operation with 
reversed plate polarity, unlike reports of copper cathode-dominant conditioning. It is thought that 
electrode conditioning and the accompanying increase in VAD breakdown potential are due to 
the progressive adsorption of residual gases, though cathode-dominant conditioning processes, 
such as subjecting the vacuum gap to consecutive discharges, have been shown to correlate the 
decrease in plasma impulse strength with electrode outgassing of absorbed or adsorbed gases. 
Moreover, given the pitting action of crater formation at the cathode by the PAGD regime, and, 
as we Shall see below, the metallic plating of the anode, the PAGD cathode-dominant process of 
conditioning we have observed with respect to decreased pulse frequency and increase in 
potential, suggests that the apparent increase in cathode work function is not due to gas 
adsorption or absorption. These processes are more likely to occur on the plated anode. It is 
likely that, given the observed PAGD pressure reducing effect caused by the cathodic jet, a 
certain outgassing of the cathode is in fact occurring during PAGD function. One might also 
expect that the anode, if plated by sputtering atoms, would increase its gas content in the formed 


surface film. However, controlled leak experiments suggest instead that some other type of 
alteration of the cathode work function is occurring, which is, as we shall examine below, 
independent of the adsorbed gas state of the electrodes, as well as independent of the PAGD ion 
pump-like effect. Nonetheless, even at the level of the anode, the PAGD sputtering action may 
have contradictory effects: it may impact interelectrode gap molecules onto the collector, as well 
as release, by ionic bombardment and vaporization, gases adsorbed to, or contaminating the 
anode. If we assume that gas adsorption by impact on the collector is the predominant 
mechanism, one could explain the increase in the number of breakdown sites per unit time, as 
observed by us for a re-reversed cathode, if the number of PAGD breakdown sites depended on 
the quantity of adsorbed gases, eg oxygen, on the cathode being tested. Recovery of the cathode 
work-function would depend on the electronic charge recovery of the positively charged, 
adsorbed or occluded gas layer at the cathode- either by reversal or as a function of time of 
inactivity. The surface film theory of “electrical double layer formation at the cathode* in fact 
contended that, low field flash over is a photocathodic effect dependent upon the presence of a 
glowingly positively polarized gaseous film at the cathode; this film would lower the cathode 
emissivity by decreasing the field between the cathode surface and the leading edge of the 
cathode glow, across the cathode drop. However, even though the surface film theory of 
“electrical double layer formation at the cathode’ predicts the lowering of the emission 
breakdown potential and the increase in flash over rate when the electrodes are reversed--as the 
anode would have acquired a surface charge capable of affecting the breakdown potential, it 
acknowledges nevertheless, that the anodic surface charge hardly explains the observed intensity 
of the polarization effects. Moreover non-reversed, conditioned cathodes retained their lower 
PAGD frequencies in a time independent manner, for as long as reversal was avoided (excluding 
a PAGD frequency recovery effect due to plate cooling, which may be as short as 15 minutes). 
PAGD conditioning was independent of idle time and increased with cumulative pulse count. 
Moreover, the AGD pulses are not UV photocathodic Townsend discharges, liberating secondary 
electrons via positive ion impact at the cathode. Nor could photocathodic emissions generate 
currents of the magnitude observed in the PAGD. Lastly, the PAGD discharge and breakdown 
thresholds appear to be unaffected by UV, though they may be somewhat depressed by visible 
light, and the emission mechanism in the PAGD is the primary process. 


Removal or flattening of protuberances and tips from the emitting cathode by the action of the 
discharge, is a process also thought to play a role in hardening the cathode or increasing its field 
emission work-function. However, this explanation may not be adequate for the PAGD emission 
process, if we consider our metallographic findings of a smoothing action of the discharge at the 
collector. In fact, it would appear that the flattened, smoother, plated, mirrored and cleaner 
surfaces subjected to PAGD bombardment are the explanation for the observed increased 
emission ability of re-reversed cathodes: mirrored Alzak surfaces emit at higher frequencies than 
do dull H34 and H220 surfaces; new, polished surfaces emit at a higher frequency than do pitted, 
broken in surfaces; anode surfaces, never before utilized as cathodes but subjected to prolonged 
PAGD action, emit at higher frequencies when employed as cathodes, than do new, identical 
cathode surfaces; and ex-cathodes, employed for prolonged periods as anodes, regain a higher 
emission frequency upon re-use as cathodes. The better PAGD emission performance of 
smoother cathodes, compared with the worse VAD emission performance of the same, when 
pitted cathodes (lacking protuberances) are used, requires explanation. 


Rakhovsky has put forth a VAD model for cathode spots, that distinguishes between Type I spots 
(quickly moving spots, far from steady state and responsible for crater formation), and Type II 
spots (quasi-stationary and near steady-state, but leaving an itinerant track with no sign of crater 
formation). Whereas the former would obey the Fowler-Nordheim requirement for high fields 
(>10.sup.9 V/m), the latter could hardly be expected to do so with typical arc voltage drops in the 
order of 10 V. Once again, autographic analysis of the PAGD emission aspect indicates mixed 
characteristics: the PAGD cathode spot is a hybrid. It behaves as an intermittent instability that 
leaves single (e.g. in H34) or clustered (e.g. in Alzak) craters, which are both qualities of Type I 
cathode spots; and it exists under low field conditions (<10.sup.5 V/m), with cathode drops of 20 
to 150 V, in a quasi-coherent mode, leaving an itinerant track of successive craters when 
operating at the higher frequencies, all of which are properties approaching those of a VAD Type 
II cathode spot. Furthermore, the macroscopically visible metal sputtering (due to the explosive 
action of the PAGD emission phenomenon) occurring at the upper end of the permissible DC 
current input scale, and the presence of large solidified molten metal droplets in and around the 
craters, suggest models which have been proposed for explosive electronic emission. Explosion 
models propose that the creation of a residual plasma ball in front of a microprotuberance 
provokes the large potential drop at the prospective emission focus and sufficiently high resistive 
and Nottingham heating to reach >10.sup.7 A/cm.sup.2 current densities during the explosive 
consumption of these microemitters. Whether the explosive action associated with cathode spots 
is an auxiliary effect that applies solely to the vaporization of the emitting microprotrusion, or an 
integral emission and vaporization explosive process, it does not appear that it can be restricted 
to high-field VAD Type II cathode spots, given that it can be equally made to occur with the low 
field PAGD hybrid cathode spot, and be macroscopically observed. Indeed, in the plate diode 
configuration, it is easy to visualize the metallic particle explosions that surround and accompany 
the plasma jets, near to upper current limit conditions. However, if we are to assume that any of 
these models apply to the emission mechanism, we would, in all likelihood, have to conclude 
that the PAGD initial emission sites must be submicroscopic (100 to 10 nm), rather than 
microscopic. Resolution limits to our own metallographic examination of the smoothing action 
of the PAGD discharge on the collector would thus have precluded us from detecting formation 
of such submicroscopic protrusions, as well as their presence in a ‘soft’ cathode- and thus infer 
their disappearance from a pitted, hardened cathode; but if the disappearance of such 
submicroprotuberances were responsible for the observed alteration of cathode work function, 
one would also thereby have to postulate the existence of a mechanism for microroughness 
regeneration (eg. tip growth) at the anode, in order to explain the observed increased emission 
upon cathode re-reversal. Furthermore, this regeneration would have to be actively promoted by 
operation with reversed polarity, and this is problematic. Focusing of the distorted or magnified 
field upon alumina inclusions on pure iron electrodes has been demonstrated to degrade 
breakdown voltage for field emission, but the effect was greater for larger microscopic particles. 
If we were to apply this concept to our work, it would require the existence of unmistakably 
abundant microscopic heterogeneities in the quasi-homogeneous electrode surfaces employed, 
which we did not observe; on the contrary, their absence suggests that either the microroughness 
responsible for the low field PAGD emission is submicroscopic, or that the field distortion 
responsible for eliciting the PAGD is independent of the presence of these protuberances. This 
last possibility must be taken all the more seriously, in light of the fact that PAGD functioning is 
able to cover with craters the entire surface of an emitter. 


Whereas the discharge potentials observed in the PAGD have been shown to be relatively 
independent of the kind of gas present, there is a gas effect in the PAGD phenomenon, 
particularly in what concerns its frequency, observed when the same “run down’ cathode was 
capable of much higher emission rates when exposed to argon, than to air. Utilizing the 
technique of bias sputtering, it has been demonstrated that the number of charge symmetric 
collisions (dependent upon sheath thickness d and the ion mean free path) in the plasma sheath, 
which are responsible for lower energy secondary peaks in ion energy distribution N(E), at 
pressures of 0.2 Torr, is substantially greater in argon than in argon-nitrogen mixtures, and thus 
that, under these conditions, mostly Ar.sup.+ and Ar.sup.++ ions impact the negatively biased 
electrode. In non-equilibrium RF discharges, greater ion densities have also been attained with 
argon, than with air. With respect to field emissions, one would expect a gas effect only with 
regards to changes on surface conditions, though such studies have shown contradictory effects 
of argon upon cathode work function. In light of the foregoing, and given that the PAGD is an 
emission discharge and not a sputtering discharge per se, in the strict sense, we can conceive of 
the role of inert gas atoms in increasing, as compared to air or nitrogen, the ion energy density 
distribution at the PAGD cathode spot interface with the cathode surface emitter, and thus elicit 
increased emission rates from the cathode, by pulling electrons from the metal via the field 
effect. While this is consistent with the concept of focused distortions of space-charge field 
fluctuations inducing localization of the emission foci, the argon effect can be observed in the 
PAGD regime over the entire range of the Paschen low vacuum curve, and into Cooke's mid to 
high vacuum curve, at low fields and without negative biasing. Thus, it is not simply a high 
pressure (nor a gas conditioning) effect, even if the gas effect in question applies to the 
description of a local pressure rise at the emission site/cathode spot interface, which may play a 
role in enhancing the local field. 


Considered together, the PAGD emission-derived sputtering, the observed metallic plating of the 
anode and the explosive aspect of the discharge, suggest the presence of a jet of metallic vapor 
present in the discharge and running, contrary to the normal flow of positive ions, from the 
cathode to the anode. This jet appears to have properties similar to the high speed vapor ejected 
from the cathode in a VAD, as first detected by Tanberg with his field emission pendulum 
(Tanberg, R. (1930), "On the cathode of an arc drawn in vacuum", Phys. Rev., 35:1080) In fact, 
the VAD high field emission process is known to release, from the cathode spot, neutral atoms 
with energies much greater than the thermal energy of the emission discharge. This anomalous 
phenomenon brings into play the role of the reported cathode reaction forces detected in vacuum 
arc discharges (Tanberg, as above, also Kobel, E. (1930), "Pressure and high vapour jets at the 
cathodes of a mercury vacuum arc", Phys. Rev., 36:1636), which were thought to be due to the 
counterflow of neutral metallic atoms, from the cathode onto the anode (charged metallic ions 
are normally expected to target the cathode). In absolute units of current, this current quadrature 
phenomenon has been shown to reach, in the VAD regime, proportions of the order of 
100*I.sup.2 (see also the Aspden papers referenced below). Early interpretations attributed this 
to the cathode rebounding of <2% of gas substrate-derived plasma positive ions hitting the 
cathode and being charge neutralized in the process, but having kept most of their thermal 
energy. Tanberg held instead that the counterflow of neutral particles responsible for the cathode 
reaction force was cathode derived, effectively, that it constituted a longitudinal interaction 
acting in the direction of the metallic arc jet. However, even though secondary high energy 
distributions of neutral atoms emanating from the cathode do not have thermal energies, their 


modal distribution does (Davis, W. D. and Miller, H. C. (1969) J. Appl. Phys., 40:2212) 
furthermore, the major anomalous atomic counterflow that accompanies the high energy electron 
flow toward the anode, was shown mass spectrographically to consist predominantly of multiply 
ionized, positively charged ions of cathode metal, rather than neutral atoms. If this made it easier 
to abandon the primacy of the rebounding model, it was now more difficult for field emission 
theorists to accept and explain the observed high energies (ion voltages in excess of the 
discharge voltage drops) and the high ionization multiplicity associated with these 
counterflowing positive ions. This field of investigation has indeed been one of the mounting 
sources of evidence suggesting that there is something amiss in the present laws of 
electrodynamics. The anomalous acceleration of counterflowing ions, and the energy transfer 
mechanisms between high speed or ‘relativistic’ electrons and ions in a plasma (Sethion, J. D. et 
al, "Anomalous Electron-Ion Energy Transfer in a Relativistic-Electron-Beam-Heated Plasma" 
Phys. Rev. Letters, Vol. 40, No. 7, pages 451-454), in these and other experiments, has been 
brilliantly addressed by the theory of the British physicist and mathematician, H. Aspden, who 
first proposed a novel formulation of the general law of electrodynamics capable of accounting 
for the effect of the mass ratio factor (M/m’') in the parallel (and reverse) motion of charges with 
different masses, (Aspden, H. (1969) "The law of electrodynamics", J. Franklin Inst., 287:179; 
Aspden, H (1980) "Physics Unified", Sabberton Publications, Southampton, England). The 
anomalous forces acting on the counterflowing metallic ions would stem from their out of 
balance interaction with the emitted high speed electrons, as predicated by the electrodynamic 
importance of their mass differential. This results in a fundamental asymmetry of the plasma 
flow between electrodes, localized onto the discontinuous interfaces of the plasma with the 
electrodes, namely, in the cathode dark space and in the anodic sheath: on the cathode side, 
electrons act upon ions, as the emitted electrons having less than zero initial velocities, drift 
against the incoming ion flux and in parallel with the ion and neutral counterflows; on the anode 
side of the discharge, positive ions flowing toward the cathode confront mainly the incoming 
counterflow of positive ions and neutral atoms, as the high speed electrons have abnormally 
transferred their energy to counterflowing, high speed, cathodic metal ions. An out of balance 
reaction force thus results at the cathode, to which the leaving metallic atoms impart a force of 
equal momentum but opposite direction, a force which is added to the cathode momentum 
generated by impacting, normal flowing positive ions. Moreover, Aspden confirmed 
theoretically the fundamental contention of Tanberg's experimental findings that an 
electrodynamic force will manifest itself along the direction of the discharge current flow, and 
thus, that the atomic counterflow is a metallic jet. Aspden further demonstrated that this 
asymmetry of plasma discharges does not imply any violation of the principles of conservation 
of energy and charge equivalence, given that there will be no out-of-balance force when such 
anomalous forces are considered in the context of the whole system of charge which must, 
perforce, include the local electromagnetic frame itself. Such discharges must be viewed as open 
energy systems, in balance with their electromagnetic environment: their apparatuses may 
constitute materially closed or limited systems, but they are physically and energetically open 
systems. Current work on Aspden's formulation of Ampere's Law indicates that both classical 
electromagnetism and special relativity ignore precisely, in circuits or in plasma, the longitudinal 
interactions that coexist with transverse ones. Standing longitudinal pressure waves, of a non- 
electromagnetic nature, have been previously shown in plasma electrons, which did not conform 
to the Bohm and Gross plasma oscillation mechanism (Pappas, P. T. (1983) "The original 


Ampere force and Bio-Savart and Lorentz forces", I1 Nuovo Cimento, 76B:189; Looney, D. H. 
and Brown, S. C. (1954) "The excitation of plasma oscillations" Phys. Rev. 93:965) 


The present theoretical approach to the novel regime of electrical discharge which we have 
isolated in specially designed devices, and to its mixed glow-arc characteristics, suggests that a 
similar, out-of balance current quadrature phenomenon occurs in the discharge plasma during the 
low field, autoelectronic emission-triggered PAGD, and is responsible for the observed surplus 
of energy in the experimental system described in this report. Clearly, all the evidence we have 
adduced indicates that there is a powerful longitudinal component to the emission-triggered 
PAGD, ie that the discharge pulses characteristic of this pre-VAD regime are longitudinally 
propelled jets of cathode-ejected high speed electrons and high speed ions. We have performed 
experiments, in the PAGD regime of operation, with very thin axial members that bend easily 
when placed in the path of the discharge, or with Crooke radiometer-type paddle-wheels, and 
both show the presence of a net longitudinal force in the plasma discharge acting in the direction 
of the anode, which confirms the magnitude of the atomic counterflow (ionized and neutral) 
present during the PAGD, very much like Tanberg's pendulum did for the VAD. These 
observations also tally with the explosive action of the emission mechanism, such as we have 
examined it above. In this context, two aspects of the PAGD are remarkable: the fact that a 
phenomenon akin to field emission occurs at low field values, for large area electrodes across 
large gaps, and the conclusion that the PAGD must deploy an excessively large counterflow of, 
in all probability, both ionized and neutral cathodic particles. The observation of ion current 
contributions to the cathode current on the order of 8 to 10%, in VADs, can hardly apply to the 
PAGD mechanism responsible for the anomalous currents and counterflows observed. Hence, 
we should further expect that the characteristically intermittent, or chopped current regime of the 
PAGD, is a major factor in the generation of disproportionately high energy longitudinal pulses 
and in allowing our system to capture most of the electrical energy output from the device. In all 
probability, field collapse at the end of discharge favours the nearly integral collection of the 
plasma charge, and ensures the transduction of most of the plasma energy of the pulse (blocked, 
as it is, from flowing back through the input port to the drive pack) to the output port, through 
the parallel, asymmetric capacitance bridge that interfaces with the charge recovery reservoir 
(the charge pack). Collapse of the field of the discharge may also be a contributing factor to the 
anomalous acceleration of ions, and to the observed anode plating effect. It is equally possible 
that such abnormally large longitudinal pulses may never be observable, for a given arrangement 
and scale, above threshold frequencies of the oscillation; we have, in this sense, presented data 
that indicates that for a given geometry, above specific PAGD frequencies, the capture of surplus 
energy decreases steadily in efficiency until it ceases altogether, for a given arrangement. The 
point at which this surplus begins to decrease coincides with the setting in of frequency- 
dependent irregularities in the discharge sequence and, most importantly, it coincides with a 
reduction of the peak pulse current for each PAGD pulse. We have further remarked that 
increasing the PAGD frequency above the zero surplus point, for a given arrangement, by 
manipulating any of the frequency control parameters, provokes the slippage of the PAGD into a 
full fledged VAD regime, while input currents greatly increase and output peak currents greatly 
decrease (to comparable peak input levels of 10 to 15A). The transition between the two modes 
of emission-triggered discharge, PAGD and VAD, thus appears to be tied in to adjustable 
thresholds in the frequency of the emission discontinuities; in this sense, it is rather likely that 
the plasma field collapse plays a major role in regularizing and optimizing the anomalous 


energies of field emissions, as in the PAGD regime. At low frequencies of low field emission, 
the emission regime is highly discontinuous, diachronic and regular, for it has time to fully 
extinguish the discharge; hence the PAGD singularity, in which the phases of each discharge 
pulse are well defined and sequential. Above a given high frequency, when ion and electron 
recombination will happen more often, before each can be collected at the electrodes, the stream 
of emitted discontinuities merges into a noisy, randomized continuum, where simultaneous 
emissions become possible and the plasma field no longer has time to collapse and fully resolve 
the longitudinal pulses. Any anomalous energy generated is then minimized and trapped in the 
plasma body and, in these conditions, the VAD regime eventually sets in. Such model would 
easily explain why the high field VAD experiments performed to date have never detected such 
extraordinarily large anomalous forces. 


On the other hand, the quasi-coherent aspect of the discharge suggests that the vacuum gap, in 
functioning during the PAGD regime both as an insulator and as a conductor with capacitative 
and self-inductive properties, is periodically altered by large and intense polarizations which are 
resolved by the discrete emission of longitudinal pulses from the cathode. It is possible that these 
nonlinear oscillations resulting from sudden depolarization of the vacuum gap by high speed 
explosive emissions elicited at the convection focus of the distorted field, might be in resonance 
or near resonance with the external circuitry, but the most apparent effect of increasing the 
capacitance in all bridge members is to increase the jet current and the transduced current 
flowing into the charge pack. The PAGD amplitude variation also presents, after the large 
negative discontinuity, a growing oscillation at very high resonant frequencies, which are typical 
of inductive chopping currents ina VAD, before extinction occurs. Unlike the VAD inductive 
case, in the absence of any coils other than the wire wound resistors, the PAGD relaxation 
oscillations which follow each pulse only extinguish the discharge when the voltage potential of 
the amplitude curve rises above the applied voltage, just as the plasma potential drops the most. 
Given the entirely non-inductive nature of the external circuit utilized in many instances, the 
inductive properties in evidence are those of the vacuum device itself. It also suggests that, in the 
absence of any need of an applied external magnetic field for the PAGD discharge to occur 
coherently, it is possible that the magnitude of the currents generated produces by itself a 
significant self-magnetic field. Thus, we cannot rule out the possibility of a self-organization of 
the plasma discharge, which may, in Prigogine's sense, constitute a dissipative structure 
(Prigogine, I. and George, C. (1977), "New quantization rules for dissipative systems", Int. J. 
Quantum Chem., 12 (Suppl.1):177). Such self-ordering of the PAGD plasma jet is suggested by 
the experimentally observed transition of these pulses from the current saturated limit of the 
normal glow discharge region, into the PAGD regime, as a function of increasing current: 
smaller foci of discharge can be seen to discontinuously agglutinate into larger emission cones, 
or into jets with a vortex-like appearance, when the input current reaches a given threshold. It is 
possible that, under these conditions, the distribution of the charge carriers and their sudden 
fluctuations may render any steady state plasma boundary conditions ineffective and provoke a 
singularity in the discharge mechanism; this nonlinear behaviour, together with any self- 
magnetic effects, might provide radial coherence of the plasma flow along the longitudinal path 
of the discharge. This concept is akin to what has been proposed for periodically evanescent 
solution structures referred to as instantons, that represent self-organizing transitions between the 
two states of a system. The PAGD may well be an instance of an instanton type structure 
bridging the open, or conductive, and the closed, or insulating, states of the vacuum gap. An 


analytical formulation of the problem of the plasma flow from the cathode spot to the anode, 
which would take into account the self-magnetic and self-organizing properties of the PAGD 
plasma channel, would be extremely difficult, given the out of balance longitudinal force, its 
abnormal energy transfer and associated counterflow, as well as the competition between 
collisional and inertial exchanges. 


The plating observed at the anode most likely results from the impact of counterflowing ions 
(and possibly neutral atoms), whereas the pitting of the (locally molten) cathode results from the 
emission of vaporized metallic material and electrons, as well as, secondarily, from 
bombardment by incident positive ions. The first action smooths the surface by mirroring it 
(deposition of cathode-derived atoms) and abrading it, whereas the latter smooths it in places by 
rounding concavities and by forming molten droplets upon local cooling, while simultaneously 
roughening it on the crater peripheries. One might think that this cathode roughening should 
lower the work function and facilitate the discharge, but the facts indicate that just the opposite 
must be happening in view of changes in the PAGD according to the nature and state of the 
cathode surface. The observed alterations of electrode work function for PAGD low field 
emission must thus be related to the molecular and charge effects of these different actions at the 
two electrodes. It appears that for large parallel plate electrodes, the PAGD low field emission is 
modulated by the nature and, most likely, by the molecular structure of the metallic surface layer 
of the emitter. 


We have thus devised a system for the capture as electricity of the energy of anomalously 
energetic longitudinal pulses sequentially triggered by spontaneous emissions of high speed 
electrons and ions generated from low work function cathodes, during the low field and 
singularly mixed PAGD regime of electrical discharge in vacuo. To confirm the above 
interpretation of the anomalous flux in the observed PAGD phenomenon, the cathode jet 
composition, as well as time- and usage-dependent changes occurring in the tubes, with diverse 
sealed negative pressures and after submission to prolonged PAGD operation, must be analyzed 
mass spectroscopically. In any event, the excess energy present in the anomalous counterflowing 
force appears to stem from a discharge mechanism that effectively pulls high speed electrons and 
constituent atoms out of a metal surface, at low fields and with high current densities, and is 
modulated by a complex multiplicity of parameters. The system described appears to transduce 
efficiently the observed nonlinear longitudinal pulse discontinuities of the plasma field, under 
conditions of current saturation of the cathode, because the self-extinguishing and self-limiting 
properties of the discharge allows the energy from the collapse of the discharge to be captured. 
The particular design of the circuitry, which couples a rectification bridge to the asymmetric 
bridge quadrature of large capacitances, placed at the output of the PAGD generator, permits 
effective capture. Our findings constitute striking evidence for Aspden's contention of a need to 
revise our present electrodynamic concepts. The dual ported PAGD discharge tube circuits 
which we have described are the first electrical systems we know of which permit effective 
exploitation of anomalous cathode reaction forces and allow for the recovery of electrical energy 
from systems exhibiting this effect. Any apparent imbalance in the electrical energy input to the 
system and withdrawn from the system by its operator must be considered in the context of the 
entire continuum in which the system operates, within which it is anticipated that accepted 
principles of energy balance will be maintained. 


Moreover, the energy conversion system of the invention has substantial utility as an electrical 
inverter accepting direct current, and providing one or more of a direct current output at lower 
voltage and higher current, variable frequency input to alternating current motors, and, by 

suitable combinations of discharge tube systems, more flexible DC to DC conversion systems. 


As an alternative to the batteries used in the experiments described, a DC power supply may be 
utilized or, more advantageously from the viewpoint of entailing less transformation losses, a DC 
generator to provide the electrical energy input to the system. As a DC motor can be run directly 
from the rectified output of the circuit of FIG. 9 at El-E2, in place of a battery charge pack, DC 
motor/generator sets of suitable characteristics (in terms of back E.M.F. and circuit loading) can 
be used to charge the batteries of the drive pack, utilizing the rectified PAGD output to drive the 
DC motor component of the set. This provides a simple, one battery pack solution, where the 
PAGD input and output circuits are electrically separated by the DC motor/generator interface: 
the drive pack is simultaneously being discharged to drive PAGD production, and charged by the 
DC generator output which, in turn, is being driven by the electromechanical transformation of 
the rectified PAGD output that would typically accrue to a charge pack in the experiments 
already described. The main limitations to such an arrangement lie in the efficiency of the motor 
and generator transformations utilized. 


A pulsed DC source could be used to provide input to the circuit if suitably synchronized, but 
care is needed not to interfere unduly with the autoelectronic mechanism of the field induced 
cathode emissions. 


TABLE 1 


Results for the ballast resistance (and current) dependent PAGD 
frequency utilizing an H34 aluminum pulse generator with 

128 cm.sup.2 plates at 5.5 cm distance, in the triode configuration, 
at a pressure of 0.8 Torr. The circuit employed is that of the 
present invention, as described in the third Results Section. 


DCV = 560. 
Regime of _ Pulse Rate 
R in .OMEGA. 


Discharge >100V 


5,000 NGD 0 

(Cold Cathode) 
600 PAGD 10 PPS 
300 PAGD 40 PPS 
150 PAGD 180 PPS 
100 VAD 0 
50 VAD 0 


TABLE 2 


128 cm.sup.2 H220 Al; 570 volts DC; 300 OMEGA. = R1; Diode 
Configuration 
PPS p(Torr) Cumulative Pulse Count 


1) 200 0.08  .about.2.4 times. 10.sup.5 
2) 200 0.5 .about.1.5 .times. 10.sup.6 
3) 200 0.8-1 ~ .about.2.5 .times. 106 
4) 25 O35 3 .times. 10.sup.6 pulses 
5) 200 0.5 1.5 .times. 10.sup.6 

(after first electrode reversal) 


TABLE 3 
RESIDUAL GAS EFFECT 


pressure PPS 
inTorr inAIR in ARGON 


0.45 ND 10 
0.5 1.8 .+-.0.3 ND 
0.55 4.8 .4+-.0.9 16.7.4+-.1.8 
1.0 11.4 .+-. 0.8 448 .4-. 27.4 
1.25 214.5 .4+-. 14.3 
ND 
2.0 36.2 .+-. 2.6 206 .+-. 19.6 
158.7 .+-. 24 
ae 1.36 .+-. 0.3 0 
TABLE 4 
Charge pack 
No. of cells PPS PAGD 
36 QO - 
31 1 + 
29 10 + 
19 1 + 
9 QO - 
TABLE 5 


i 2 4 6 78 9 10 Il 


Expt. 
Battery 
3 Open5 % total 
Max. 
% rel. cpty 


Total 


.DELTA.kWh 
PAGD 
No. Pack 
Position 
Voltage 
V/cell 
rel. cpty. 
hr. left 
gained 
lost 
kWh gain 
loss 
per sec 
1 Charge 
start 
348 12.0 
40 8 0.835 8 
Charge 
end 366 12.62 
83 16.6 
43 1.823 
0.988 
Driver 
start 
576 12.52 
77 15.4 2.660 
Driver 


end 572 12.43 
70 14 = 7 2.402 0.258 
2 C b 331 11.41 
2 04 0.040 61 


Cea: 35h. 121 
47.59.5.45.5 1.002 
0.962 
Doebe” O55- 12.02 
40 8 1.327 


Da 546 11.9 
33 6.6 7 1.081 0.246 
3 C b 345 11.9 
3210 69 0.673 3 
C a 361 12.45 
72.5 14.4 
40 1.559 
0.886 


Cl we WS. Sd 


999-1215 

51 10.2 1.710 
552 12.0 

40 8 11 1.324 0.386 
360 12.41 

70 14 1512 32 
373 12.86 

103° >2033. 2.238 


0.726 
D062; 12.22 
54.5 10.9 1.838 
557 12.11 
48 96 6.5 
1.604 0.234 
340 11.7 
20 4 0.408 2 
365 12.59 
83 16.6 
63 1.818 
1.440 
527 11.45 
3.2 0.6 0.101 
517 11.24 
18 0.4 0.2 
0.056 0.045 
340 11.72 


21.5 4.3 0.438 8 
367 12.66 


87.5 17.5 
66 1.927 
1.489 
589 12.8 
100 20 3.530 
564 12.26 
58.511.7 41.5 
1.979 1.551 
318 10.97 
120.24 0.023 5 
359 12.38 
67.5 13.5 
66.3 1.454 
1.431 
375- 12.5 
77 15.4 = 2.656 
DOF 1232 


63.512.7 13.5 


2.160 0.496 


8 C b 328 11.71 
20 4 07393... 32 
C a 350 12.5 
76.5 15.3 
56.5 1.606 
1.213 
D b= 582 12.65 
87.517.5 3.055 
D a 579.5 
12.60 
84 16.8 3.5 
2.971. O.134 


2 1213 14 15 16 18 


Expt. 
Battery 
3 Exptl. 
rel. kWh/h 
net kWh/h 
Breakeven 
Cell #/ 
17 Cathode 
19 
No. Pack 
Position 
time 
gain 
loss 
production 
efficiency 
pack tube 
Area Plate 
1 Charge 
start 
21.5' 2.071 388% 29 A26 
128 cm.sup.2 
H34 
Charge 
end = 2.791 
Driver 
start 46 
Driver 
end 0.720 


2C b 18 = 2.387391% 29 A26 


Quon 
of of 


avo avua 
otf Tem 


Quv00 
of o fj 


2021 222° 23 25.26 27 28 29 


oft oem 


oft TO ot Tem 


om) 


feb) 


128 cm.sup.2 


H34 
3.207 
46 
0.820 
21.5' 1.396 230% 29 A26 
128 cm.sup.2 
H34 
2.473 
46 
1.077 
63.5' 0.465 310% 29 A28 
128 cm.sup.2 
H220 
0.686 
46 
0.221 
80' 1.064 6,750% 
29 A26 
128 cm.sup.2 
H34 
1.080 
46 
0.016 
21.5'  -0.173 
96% 29 A26 
128 cm.sup.2 
H34 
4.155 
46 
4.328 
64.5' 0.870 289% 29 A45 
64 cm.sup.2 
H34 
1.331 
46 
0.461 
28.5' 2.272 906% 28 A45 
64 cm.sup.2 
H34 
2.554 
46 
0.282 


Battery 
3. RI C3/C5 
C7Ta/C7b 
Motor 
24 Gap 
OV rlx. 
C4 R4 Motor 
No. Pack 
Position 
ohm 
mfd mfd arm Pressure 
cm time mfd 


ohms 
rpm 
1 Charge 
start 
300 
20,700 
3,300 
off 0.8 Torr 
5.5 
30' NA NANA 
Charge 
end 
Driver 
start 
Driver 
end 
2 C b 300 
20,700 
3,300 
off 0.8 Torr 
5.5 
30' NA NA NA 
Ca 
D b 
Da 
3 C b 300 
20,700 
3,300 
off 0.7 Torr 
5.5 
15' NANA NA 


QU00 QU00 QU OO QAU00 one 
of of 


of Tem 


wEe re) 


fet) 


okt o® 


fet) 


300 
34,700 
5,500 
off 0.2 Torr 
5.5 
30' NA NANA 


150 
34,700 
3,300 
on 0.8 Torr 
5.5 
15' 8 500 
1,200 


300 
20,700 
3,300 
on 0.8 Torr 
5.5 
15' 160 2,000 


600 
34,700 
3,300 
off 0.8 Torr 
4 30' NANA NA 


600 
34,700 
5,500 
off 0.8 Torr 
4 30' NANA NA 


TABLE 6 


Expt. 
Battery Load Watts/ Total 
-DELTA.kWh 
rel. kWh/h 
net 
No. Pack 
Position 
Voltage 
cell 
Hr. left 
kWh gain 
loss 
gain 
loss 
kWh/h 
B. Eff. 
1 C s 335.7 
4.445 
4 0.516 3.014 
716% 
C e 357.5 
5.05 
12 1.757 
1.241 3.46 
D s_ 568.0 
3.20 
13 1.766 
De 564.6 
3.175 
11 1.606 0.16 0.446 
2 C s 315.5 
3.93 
1 0.114 1.012 
504% 
C e 327.8 
4.25 
4.5 0.502 
0.387 1.225 
D s_ 540.7 
2.91 
4 0.535 


D::e 535.3 


2.87 
3.5 0.462 0.073 0.243 
3 C s 328 4.23 
2 0.245 1.175 
703% 
Cre 351.7 
4.91 
7 0.737 
0.492 1.370 
D s_ 546 2.95 
5 0.680 
D s_ 545.5 
2.90 
4.5 0.610 0.070 0.195 


TABLE 7 


1 3 5 67 8 9 10 11 
Expt. 
2 Pressure 
4 DP Plates 
DP DP PAGD 
PAGD CP 
No. Config. 
Torr Tube 
DCV DCV DCA Watts 
Volts 
V/cm DCV 


1 dd 0.8 A29 562 350 0.65 137.8 

212 77.1 375 
2 dd 0.09 A29 562 402 0.60 96 160 58.2 378 
3 dd 0.8 A29 560 371 0.59 111.5 

189 68.7 374 
4 dd 0.09 A29 563 409 0.49 75.9 

15456 379 
5 t 1.5 A28 561 439 0.41 49.9 

122222377 
6 t 1.5 A28 560 425 0.51 68.9 

135 24.5 375 
7 t 1.0 A28 556 398 0.48 75 158 28.7 376.5 
8 t 0.5 A28 559.5 

398 0.68 109.8 
161.5 
LOA SI day 

9 t 0.5 A28 563 390 0.75 112.45 


173.315 373 
10 sd 0.5 A28 565 422 0.47 67.2 
143 26 376 
11 sd 0.5 A28 561.5 
415 0.50 73 146.5 
26.6 380 
12 sd 0.5 A28 562 413.5 
0.55 81.7 
148.5 
27 380 
13 dd 0.25 A28 553 438 0.35 40 115 41.8 381.5 
14 dd 0.25 A28 549 325 0.70 156.8 


224 81.5 263 
1 12 13 14 15 17 18 19 
Expt. 
2 CP CP Total Breakeven 
16 Bridge 
Input 
Motor 
20 
No. Config. 
DCA Watts 
Resistance 
Efficiency 
PPS 
diode 
diode 
status 
FIG. 3 
1 dd 1.25 
468.8 
326 340% 450 
M860 
HFR off + 
2 dd 0.70 
264.6 
% 270 276% 92 M860 
HER off 
3 dd 0.65 
243.1 
243 218% 500 
HFR HER off 
4 dd 0.76 


288 314 379% 77 HFR HER off 


5 t 0.58 

219298 439% 52 HFR HER off 
6 t 0.69 

259 265 376% 100 


M860 
HER off 
7? t. 057 
213.1 
329 284% 355 
M860 
HER off 
8 t 0.67 
2o209 


238 230% 92 HFR HER off 
9 t 0.65 
280 266 249% 118 


M860 
HER off + 
10 sd 1.03 
387.3 
286 530% 25 M860 
HER off 
11 sd 0.73 
277.4 


293 379% 11 HFR HER off + 
12 sd 0.71 
269.8 
270 330% 10 HFR HER on + 
13 dd 0.59 
225.1 
329 563% 10 HFR HER off 
14 dd 1.36 
25127 
320 228% 1 HER HER off 


TABLE 8 


1 2 45 7 8 9 10 


Expt. 
Battery 
3 Total 
Rel. 
6 Limit 
-.DELTA.kKWh 
Exptl. 


abs. kWh/h 


11 
No. Pack 
Position 
Wh Cap. 
Torr 
in W gain 
loss 
time gain 
loss 
net BE 


1 C b 159 12% 0.8 


90 21.5' +664 
846% 


C a 428 32% 269 753 
D b= 176485% 115 
D a_ 1732 84% 32 89 
2 C b 118 9% 0.8 
90 18' +616 
2,667% 
C.-a 3035 
23% 192 640 
D b_ 542.3 
26% 115 
D a_ 535 25.9% Ta 24 
3 C b_ 950.4 
72% 0.2 
90 70' +186 
3485% 
C a 1,161 
88% 210.9 191.7 
D b_ 660 32% 115 
D a 654 32% 6.5 5.6 
4 C b 15.8 1.2% 
0.8 
90 64.5' = +53.7 
406% 
Ca 81.96% 65 60 
D b_ 181 8.7% 115 
Da 165 8% 16 14.7 
5 C b 34.5 2.6% 
0.8 
90 28.5' +169.1 
436% 
C a 138.8 


10.5% 104.3 219.6 


D b_ 1,114 
54% 115 
D a_ 1,089 
53% 24 50.5 
6 C b 55.44.2% 
0.8 
90 74 +117 
483% 
C a 237.6 
18% 182.2 148 
D b_ 669.3 
32% 115 
D a_ 631.7 
30.6% 37.7 30.6 
1 2 14 15 17 1819 21 22 
Expt. 
Battery 
3. 12 13 Cathode 
gap 
16 PAGD seq. 
R1 Plate C3/C5 
C7a/C7b 
No. Pack 
Position 
Config. 
Tube 
area cm PPS 
method 
ohms 
material 
20 
mfd mfd 
1 C b_ Triode 
A26 
128 cm2 
5.5 
8 Continuous 
300 
H34 20,700 
3.300 


rhe oem 


Triode 


A26 
128 cm2 
mF) 
61 Interrupted 
300 
H34 20,700 
3,300 


128 cm2 
3:5 
32 Interrupted 
300 
H220 34,700 
5,500 


4.0 
5 Continuous 
600 
H34 34,700 
5,500 
Ca 
D b 
Da 
5 C b_ Triode 
A46 
64 cm2 
4.0 
32 Interrupted 
600 
H34 34,700 
5,500 


Ca 
D b 
Da 
6 C b Plate 
A29 


128 cm2 


5.5 
8 Interrupted 


300 
H220 34,700 
5,500 
C a_ Diode 
Db 
Da 
TABLE 9 
Utilizing: 

Al H200, 128 cm.sup.2 plates 

DP = 46 cells 

CP = 23 cells 

CP Gain 
Net Gain 
CP Gain Net Gain per per 
per pulse 
per pulse 


second second Pressure 
PPS inmWh mWh mWh mwWh in Torr 


fly dd: - 223°" VT BS: 1755-02 


#2 8 56 44 44.8 35.2 0.8 
#3 110 0.78 0.27 85.8 29.7 2.0 
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Abstract ~ 


A cold cathode vacuum discharge tube is used in a circuit for generating pulsed autoelectronic 
emissions which are particularly intense and frequent in the abnormal glow discharge region, and 
involve much lower current densities than predicted by the Fowler-Nordheim vacuum arc 
discharge region law. The discharge tube is characterized by a large electrode area at least of the 
cathode, and a large interelectrode gap. The electrodes are preferably spaced at least 2 cm apart 
in a parallel relationship. A probe may be introduced between the electrodes to reduce still 
further the field required to generate the emissions. In another configuration the probe forms the 
anode and two plates form cathodes. The circuit is driven from a direct current source of having 
an impedance sufficient to prevent establishment of a vacuum arc discharge. 
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Description ~ 
FIELD OF THE INVENTION 


This invention relates to cold cathode vacuum discharge tubes and in particular to their use in a 
field emission, cold cathode vacuum tube circuit, hereinafter referred to as a pulse generator, 
having a large cathode area and large interelectrode gap which, if properly triggered, will 
generate pulsed auto-electronic emissions in the abnormal glow discharge region. 


BACKGROUND OF THE INVENTION 


As the current passed through a gas discharge tube is increased beyond the levels at which 
normal glow discharge takes place, such normal gas discharge being characterized by a negative 
resistance characteristic leading to decreasing potential between the cathode and anode 
electrodes of the tube, a region of abnormal glow discharge is entered in which the negative 
resistance characteristic changes to a positive resistance characteristic leading to increasing 
potential between the elecytrodes. Typically this increased potential rapidly leads to breakdown 


into vacuum arc discharge between the electrodes, again characterized by a negative resistance 
characteristic. Accordingly, gas discharge tubes have been operated in the normal glow discharge 
or vacuum arc regimes in which stable operation can be achieved by appropriate ballasting of the 
tube, the former regime being suitable for low current applications and the latter for high current. 
It is possible to utilize a normal glow discharge tube in a low frequency oscillator circuit by 
placing capacitance in parallel with the tube and in series with the ballast because such a tube is 
characterized by a comparatively high striking potential at which discharge is initiated, and a 
lower but still high extinction potential at which discharge ceases. Operation in such a mode with 
vacuum arc devices is difficult because, in order to turn off the device effectively, the arc must 
be extinguished or otherwise interrupted or divested for long enough to disperse the intense 
ionization formed in its path. On the other hand, the current densities of normal gas discharges 
are too limited for use in applications requiring relatively large currents. 


Devices operating in the vacuum arc regime have other problems, particularly in terms of 
ensuring adequate electrode life, which have led to gas diodes and triodes (thyratrons) being 
superseded by semiconductor devices in most applications. A further limitation of such devices 
is that the great difficulty in turning them off, except by terminating current flow through the 
device for a finite period, limits their usefulness as control devices to rectification, current turn- 
on and low frequency alternating current applications. 


The only prior art of which we are aware which successfully exploits the abnormal glow 
discharge regime is the process described in U.S. Pat. No. 3,471,316 (Manuel) issued Oct. 7, 
1969, which we understand is commercially utilized in forming organic coatings on metal cans. 
It relies on the application of externally generated current pulses to force a discharge tube 
temporarily into the abnormal glow discharge region, the pulses being sufficiently short that no 
vacuum arc is established. There is no disclosure of any endogenous pulsed abnormal glow 
discharge, the apparatus is dependent upon an external pulse generator to operate, and its utility 
is completely different from the present invention because it uses externally generated pulses 
rather than generating such pulses. U.S. Pat. No. 3,471,316 uses externally generated and limited 
current pulses to project operation of a discharge tube in a transient manner into the abnormal 
glow discharge region, thus achieving a higher average current density and accelerating the 
polymerisation process beyond the rate attainable using a normal glow discharge. 


SUMMARY OF THE INVENTION 


The problems associated with the operation of vacuum arc devices are typically associated with 
the establishment of a continuous channel of low resistance ionized plasma between the 
electrodes of a device operating in this mode, accompanied by intense heating of the electrodes. 
Such a channel is difficult to interrupt in rapid and predictable manner once established. We have 
discovered that it is possible to set up a stable endogenous pulsed abnormal glow discharge 
regime which is characterized by no such continuous channel having been established, and 
predominantly cold-cathode auto-electronic field emission rather than thermionic emission, these 
characteristics providing the ability to control and extinguish the discharge readily. 


We have found that, by use of a suitable design of a low pressure gas discharge tube, we can 
sufficiently inhibit transition from the abnormal glow discharge regime into the vacuum arc 


discharge regime that we can successfully exploit characteristics of the abnormal glow discharge 
regime to provide a device having valuable and controllable characteristics as a high power, 
pulse generator when fed from a current source. Such a pulse generator has useful applications in 
for example motor control and other applications requiring high current pulses. It is a valuable 
characteristic that the pulse repetition frequency can be varied over a range, the extent of which 
itself varies according to the physical characteristics of the tube and the environment in which it 
is operated. According to circumstances, the frequency may range as low as 10 pulses per second 
or range as high as 10.sup.4 pulses, these figures being exemplary only and not limitative. 


Most prior art vacuum arc discharge has been performed with devices having short interelectrode 
gap lengths and small electrode areas. Prior art devices require the application of large 
kilovoltages and amperages, vacuum arc discharges in those devices being initiated by contact 
and separation of the electrodes. We have established that vacuum devices equipped with 
cathodes having large surface areas and having large interelectrode distances will support field- 
emission discharges (either of the pulsed abnormal glow or the vacuum arc type) at low DC 
voltages (ie. low field strengths) and low applied currents. This indicates that the cold-cathode 
emissions observed (pulsed abnormal glow discharge and the vacuum arc discharge) in this new 
class of vacuum pulse generator are a function of parameters heretofore ignored or undiscovered. 


The present invention provides a pulse generator and a method of pulse generation as set forth in 
the appended claims. 


DESCRIPTION OF THE DRAWINGS 


The invention will be further explained by way of example only and with reference to the 
following drawings, wherein: 


FIG. 1 is a graph illustrating the current to voltage relationship exhibited by a notional vacuum 
discharge tube; 


FIG. 2 is a graph illustrating the current to breakdown, extinction (PAGD) and sustaining (VAD) 
voltages of a particular vacuum discharge tube; 


FIG. 3 illustrates a discharge tube for a pulse generator having a glass housing and tetrode 
geometry; 


FIG. 4 illustrates a tube having a polymer housing and a triode geometry; 


FIG. 5 illustrates central cross sections of two glass housings (FIGS. 5A and 5B) and a polymer 
housing (FIG. 5C); 


FIG. 6 illustrates volt-ampere linear characteristics of two distinct cold-cathode discharge 
regimes, PAGD and VAD, in the same tube providing the curves of FIG. 2; 


FIG. 7 illustrates a Fowler-Nordheim plot of the Vx or Vs values for the PAGD and VAD 
regimes, respectively, again in the same tube; 


FIG. 8 illustrates the pulse per minute rate variation observed as a function of low current, 
anode-supplied constant DC voltage for two pulse generators 


FIG. 9 illustrates the continuous variation of the pulse per minute rate as a function of anode- 
supplied or cathode-supplied DC voltage; 


FIG. 10 illustrates an increase in the pulse frequency per minute as a function of the peak pulse 
RMS current; 


FIG. 11 illustrates a continuous variation of NGD sustaining/PAGD extinction voltages, from 
breakdown to glow extinction, with decreasing pressure, in 4 discharge tubes having different 
plate areas; 


FIG. 12 illustrates a continuous variation of PAGD frequency with decreasing gas pressure in 3 
discharge tubes having different anode and cathode plate areas; 


FIG. 13 illustrates a shift of the PAGD regime to higher pressure regions during pumpdown with 
a rotary vacuum pump; 


FIG. 14 illustrates a shift of the PAGD regime to lower pressure regions and higher frequencies 
during pumpdown; 


FIG. 15 illustrates the observed reductions in device pressure (FIG. 15A) and in voltage (FIG. 
15B) as a function of the increase in plate area factor, for the three discharge tubes having 
different plate areas stimulated with low direct current during argon pumpdown under the 
conditions described in FIGS. 11 and 12; 


FIG. 16 illustrates observed effects of plate area upon the PAGD breakdown (Vb) and extinction 
(Vx) voltages for 7 separate discharge tubes; 


FIG. 17 illustrates the effect of plate area upon input DC and transduced RMS currents in 7 
discharge tubes; 


FIGS. 18A, B and C are oscillograms depicting AGD pulses in different regions of a circuit as 
shown in FIG. 20B; 


FIG. 19 illustrates an effect of varying the capacitance of a power supply in parallel with the 
tube, on the frequency of PAGD production; 


FIGS. 20A and B show two typical wiring diagrams of pulse generators in accordance with the 
invention; FIG. 20A illustrates the circuit used in the tests that supplied data for FIGS. 5 to 15, 
and 19; FIG. 20B illustrates the circuit used for test results illustrated in FIGS. 16 to 18; and 


FIGS. 21A and 21B show alternative configurations in which the tubes described can be 
incorporated into a pulse generator. 


DESCRIPTION OF THE PREFERRED EMBODIMENTS 


The context of the invention in terms of vacuum discharge phenomena will first be discussed 
with reference to FIGS. 1 and 2. Referring to FIG. 1, which plots the potential between the 
principal electrodes of a vacuum discharge tube with increasing current, potential being shown 
on a linear but arbitrary scale of voltage, and current on a logarithmic scale in amperes, curve A, 
below its intersection with curve B, represents a typical relationship between current and voltage 
for cold cathode discharges, including auto-electronic emissions, whilst curve B represents a 
typical relationship for thermionic glow discharges, including thermionic emissions. The high- 
current intersection of the two curves at point E represents a transition into the vacuum arc 
discharge (VAD) region (curve C) with the establishment of a continuous low resistance plasma 
channel between the electrodes. 


It will be noted that curve A exhibits, with increasing current from very low levels, an initially 
rising voltage or "positive resistance" characteristic, through the Townsend discharge (TD) 
region, a flat characteristic through the constant discharge (CD) region, a falling voltage or 
"negative resistance” characteristic through the transitional region discharge (TRD) and normal 
glow discharge (NGD) regions, to a minimum, before once again rising to a peak of F and then 
falling to an even lower minimum, equal to the sustaining voltage for a vacuum arc discharge, 
through the abnormal glow discharge (AGD) region. The rising potential over the first portion of 
the AGD region is believed occasioned by saturation of the electrodes by the glow discharge, 
which causes the potential to rise until auto-electronic emission sets in allowing the potential to 
fall again as the current rises further. In practice, the increasing interelectrode potential-following 
saturation, and other factors such as electrode heating, leading to thermionic emission, will tend 
in conventional tubes to result in a premature transition from the AGD into the VAD regime, 
following a curve similar to curve D shown in FIG. 1. 


The present invention relies on the use of gas discharge tubes designed to avoid premature 
transition from the AGD to the VAD regimes, and capable of being operated in a stable manner 
in that region of the characteristic curve of FIG. 1 extending between points E and F. FIG. 2, 
which plots test results for just such a tube, constructed as described below, shows, again on 
similar coordinates to FIG. 1 (except that the potential units are defined), the extinction or 
sustaining potentials of the tube (the same information as plotted in FIG. 1), together with the 
breakdown potential (i.e. the potential required to initiate the autoelectronic discharge). It will be 
noted that the breakdown curve shows two discontinuous portions X and Y, corresponding to the 
vacuum arc and abnormal glow discharge regimes respectively. The intersection of curve X, and 
curve Z representing the sustaining or extinction potential is illustrative of the difficulties 
inherent in extinguishing a vacuum arc discharge, since a decrease in current is accompanied by 
a decrease in breakdown voltage until it equals the VAD sustaining voltage which does not vary 
greatly in this region. On the other hand, the combination of a fairly high and constant 
breakdown voltage (curve Y) combined with an extinction potential which rises with decreasing 
current in the region E-F (see FIG. 1) of the pulsed abnormal glow discharge regime means that 
the pulsed abnormal glow discharge will be extinguished if the current source during the tube 
operation ceases to be able to sustain the increasing current required to maintain the discharge as 
the potential between its electrodes drops, at some current below the intersection of curves X and 
Zz 


If the effective internal resistance of the source is above some critical level, then as the current 
through the tube rises, the proportion of the source potential developed across the tube will fall 
until it intersects the curve Z at a current below the intersection with curve X, at which point the 
abnormal glow discharge will self extinguish, and the current flow through the tube will drop 
abruptly until the current through the tube combined with the potential between its electrodes 
again intersects the curve A in FIG. 1. This permits reestablishment of a rising current through 
the tube traversing the abnormal glow discharge region as the potential across the tube rises to 
the peak F and then again falls to a point short of E. Accordingly, under these circumstances, a 
pulsed abnormal glow discharge will be exhibited, accompanied by high amplitude current 
pulses through the tube. It should be understood that the curves of FIG. | are indicative of the 
static behaviour of a nominal discharge tube under particular current and voltage conditions, and 
are not fully indicative of the behaviour of the tube under dynamic conditions in which tube 
current and inter-electrode potential vary with time, nor with changes of the many other factors 
which may influence tube behaviour. In particular, the plasma effects generated in various 
phases of tube operation require finite time to form, reform or dissipate as the case may be, and 
in the case presently under consideration this time factor, combined with time constants of the 
external circuit in which the tube is placed, are determinative of the pulse frequency of the 
discharge. 


The definition of any regime of electrical discharge in a vacuum is usually presented as 
dependent upon the major operational parameter being considered, i.e. upon the variation of 
direct current passing between the primary electrodes. For a given optimal vacuum (which must 
necessarily be less than perfect) all gas electrical discharge regimes can be presented as 
dependent upon this parameter. FIG. | is such a presentation and the peak that characterizes the 
abnormal discharge region means that within this region, as the applied current is increased 
linearly, the resistance of the vacuous medium in the tube first increases with increasing current, 
only to subsequently decrease, still with increasing applied current, down to the minimum 
resistance value corresponding to the sustaining potential of a "vacuum" arc (which is somewhat 
above the ionization potential of the gas, or in fact of the metal vapour, in the enclosure). As the 
transition from a normal glow discharge into a "vacuum" arc discharge is made either directly (in 
thermionic devices) or indirectly, in cold-cathode conditions, via an abnormal glow discharge 
that may be more or less precipitous, it is only in the ideal diode and the ideal vacuum that both 
linear functions (corresponding to the regimes that have a sustaining potential) and nonlinear 
functions (corresponding to the transition regions, such as the TRD and the AGD) appear to 
depend exclusively upon the input current. In fact, many factors affect the AGD, foremost 
amongst them, pressure, plate distance and plate area. Hence the peak in the curve of FIG. | is an 
idealized view of events. 


Experimental observations show that auto-electronic emissions characteristic of the pulsed 
abnormal gas discharge (PAGD) regime emerge from the NGD, as the current is increased 
beyond the point when the cathode glow has reached plate saturation (if the current is not too 
low and the plate area not too large). 


The same effect occurs when the pressure is reduced and the current is kept constant at a suitable 
level (neither too high nor too low, exact figures depending on other factors such as gap distance 
and plate area, etc.). 


If the current is increased further, in either case, the PAGD regime fully emerges (in other words, 
in pumpdown tests, the applied current also has to be sufficient). In this regime the plate is not so 
much saturated with a negative glow (which remains, but is attenuated), as it exhibits local 
concentrations of the plasma that arise in a given area of the cathode as a function of the auto- 
electronic emission mechanism. If the applied current is increased in steps, a stage is reached at 
which the extinction potential of the PAGD falls until it meets the minimum potential of an arc 
discharge, as demonstrated in FIG. 2. With reference to FIG. 1, this means that the current- 
dependent variation of the PAGD in these devices passes from a high to a low extinction 
potential or from a high to a low electrical resistivity of the medium, and is thus localized on the 
descending slope of the peak in FIG. 1. Expressed in terms of resistance characteristics, the 
regime of the pulsed abnormal glow discharge spans, as a function of applied current, a 
subregion in which a positive resistance characteristic changes into a leading negative resistance 
characteristic. The pulsed regime of the AGD is only sustainable when the intensity of the 
applied current is greater than that needed to rapidly saturate the plates (but not so great as to set 
up a VAD), the result being development of auto-electronic emission with its associated inverted 
cone-like discharge and a residual, faint glow of the entire cathode (rather than a saturated glow 
discharge). 


Each PAGD cycle begins as a singular emission and performs a cycle of functions whose 
electrical characteristics vary accordingly with time. During a charging process (which 
eventually leads to emission), the plate potential rises to a maximum at F (see FIG. 1), while 
being limited by the maximum virtual value of the applied current. Any substantial increase in 
the applied current is blocked by the insulating properties of the intervening medium (as if a very 
large resistance characterized the device); in the discharge process, beginning with the initiation 
of auto-electronic emission at F, conditions for conduction across the (operational) vacuum are 
established and, as a consequence, the resistance characteristic of the device becomes 
increasingly negative until the extinction potential is reached, at which point the glow discharge 
ceases. This endogenous on/off behaviour is exactly what characterizes the PAGD cycle. 


Two boundary conditions arise. In the first case, the available current is not quite enough to 
sustain the PAGD. In this instance, full escape from the NGD regime and the characteristics 
associated with its sustaining potential will not occur, while any heating of the cathode will 
eventually lead to the establishment of a semi-thermionic cathode glow. In the second instance, 
there is a risk of degeneration into a thermionic NGD or a VAD if the available current is too 
high or sustained too long. This degeneration will set in during the second phase of the PAGD 
unit cycle, and may lower the resistance of the device to the point of constant conduction of 
current across the vacuum; the result is that the auto-electronic emission is not quenched, as 
spontaneously happens in the PAGD. Thereafter, extinction of the resulting VAD, which may be 
promoted by a variety of factors is an unpredictable event; if the current is available, the arc will 
burn for as long as there is energy supplied and as long as there is cathode material available to 
consume. A VAD in no way resembles a regular, cyclic oscillator, which is the outstanding 
aspect of the PAGD. Whilst an arc discharge is, like the PAGD, an auto-electronic emission 
phenomenon characterized by intermittences (the apparent constancy of an arc is the result of the 
very high frequency of these intermittences), such an arc does not exhibit the regular or quasi- 
regular cyclical nature of the PAGD, nor its inherent current limiting characteristics. 


In order that a stable pulsed abnormal glow discharge (PAGD) as discussed above may be 
obtained, the discharge to be utilized must be capable of repeated excursions into the region E to 
F of FIG. 1. This entails that the tube be constructed so that, as the tube operates and the current 
through it rises, the potential across the tube can reach the peak F in FIG. 1 and beyond, without 
the pulsed abnormal glow discharge degenerating into a vacuum arc discharge. This will be 
influenced, among other factors, by the extent of thermionic emission from the cathode which 
will itself be influenced by resistive heating of the electrodes and their work function, as well as 
by their separation and configuration, and the nature and pressure of gas within the tube, as well 
as the presence of auxiliary electrodes or probes. The influence of these various factors is 
extensively exemplified below. Whilst the present invention is exemplified with reference to its 
implementation using certain exemplary tubes, it should be understood that the invention may be 
implemented utilizing any tube capable of sustaining a stable PAGD discharge without rapid self 
destruction whether or not of a structure specifically disclosed. Thus we have been able to 
sustain PAGD utilising tubes of diverse configuration; for example high voltage thermionic 
diodes with the anode connected as cathode, the cathode as anode, and the heater unused. Even 
fluorescent lighting tubes can be operated briefly in the PAGD regime although they are 
unsuitable for practical use and fail very rapidly since their electrodes cannot withstand the 
current densities involved. Even tubes having electrode structures that can withstand the currents 
invoved will not be suitable if they become heated to a point at which thermionic emission 
promotes dgeneration of a PAGD into a VAD. 


FIGS. 3 through 5 of the drawings illustrate the construction geometry of presently preferred 
embodiments of tubes for use in pulse generators in accordance with the invention. The 
discharge tubes are assembled using accepted techniques which are well known to those skilled 
in the art of vacuum tube technology. 


FIG. 3 shows a discharge tube, generally referred to by reference 50, having a cylindrical 
housing 52 which is preferably a glass material. Depending on the interelectrode spacing of the 
discharge tube, which in accordance with the invention may range from about 2 cm to about 20 
cm or more, the glass housing 52 is preferably Pyrex (trademark), or #7740 borosilicate 
(Corning, N.Y.). Such cylindrical housings 52 are commonly available in diameters of about 6 to 
about 11 cm and a variable thickness of about 0.2 to about 0.3 cm. Other borosilicate glass, 
quartz glass or ceramic housings can be employed as suitable alternatives to Pyrex glass and in 
sizes outside these commonly available ranges. 


The discharge tube 50 further includes two parallel, spaced-apart electrodes comprising a 
cathode 54 and an anode 56, hereinafter often collectively referred to as "plates" for brevity and 
convenience. As noted above, the anode and cathode in discharge tubes according to the 
invention are spaced 2 to 20 cm or more apart. The cathode 54 and the anode 56 may be either 
flat or curved and are preferably made of 0.5 to 2.0 mm thick aluminum, nickel or nickel alloy, 
zinc or iron. The thickness of the cathode 54 and the anode 56 is not critical and any thickness 
within a reasonable range apparent to those skilled in the art may be used. The surface areas of 
the cathode 54 and the anode 56 are preferably quite large in comparison to the surface area of an 
anode/cathode in prior art vacuum tube devices. Surface areas which range from 16 to 256 
cm.sup.2 have been tested, as described in the examples hereinafter. Although the scope of the 
invention is not believed to be limited by this range of surface area of values, it was generally 


observed that the larger the surface area of the anode/cathode tested, the more readily the 
discharge tube 50 elicited PAGD discharges providing other conditions such as plate material, 
vacuum, residual gas fill, voltage and current remained constant. 


A preferred material for the cathode 54 and the anode 56 is aluminum. Two specific types of 
aluminum are preferred: namely, H34 rolled aluminum available from the Alcan Company and 
Alzak (trademark) aluminum available from the Alcoa company. Other types of aluminum are 
assumed to constitute suitable material for cathode 54 and anode 56. Aluminum is a preferred 
material because of its low work function for field emission as well as for its other qualities such 
as relative freedom from sputtering, except when subjected to vacuum arc discharges, and its 
electrical conductivity. In all instances, the aluminum used for cathode 54 and anode 56 were 
degreased and rinsed in accordance with published methods familiar to those skilled in the art. 


Each of the cathode 54 and anode 56 are suspended within housing 52 by a support member 58 
which passes through hermetic seal 60 on opposite sides of the housing 52. The support members 
58 are preferably rigid rods of substantially pure tungsten in a diameter of 1/16th to 3/32nds of 
an inch, or any suitable diameter. The material of choice is round finished PureTung (trademark) 
available from Union Carbide. 


The discharge tube 50 also includes at least one axial probe 62 and the discharge tube 50 shown 
in FIG. 3 has a tetrode geometry with two spaced-apart axial probes 62. Substantially pure 
tungsten rod is also the preferred material for constructing the axial probe(s). All tungsten rods 
used in assembling discharge tubes in accordance with the invention were repeatedly cleaned 
with sodium nitrate and fused with a beaded sleeve of uranium glass #3320 available from the 
Corning Company or Nonex (trademark) glass #7720. These glasses are graded seals designed 
for high vacuum tungsten/Pyrex junctions. Before the metal components of the discharge tube 50 
are introduced into the glass housing 52, the housing is annealed at a temperature of 565.degree. 
C. After the discharge tube was assembled, it was connected by a glass constriction tube to the 
glass manifold of a vacuum system (not illustrated). 


FIG. 4 illustrates a further geometry for a discharge tube 50 in accordance with the invention. 
The discharge tube includes a parallelepiped shaped housing 64 which is assembled using a 
suitable plastic polymer sheet. Polymer housings are preferably made from polycarbonate resin, 
preferably ultraviolet resistant. The joints of the rectangular panels are sealed for example with a 
low vapor pressure resin Torr Seal (trademark) available from the Varian Corporation which is 
applied along the mating edges to glue the panels, or another adhesive system suitable for 
withstanding the implosive forces of very high vacuum. For very large housings 64 the walls are 
also preferably screwed together at spaced-apart intervals. Non-metallic internal braces can also 
be used to reinforce very large housings 64. The polycarbonate housings are cleaned as per 
manufacturer's instructions and all metal to polymer support interfaces, such as the hermetic 
seals 60 where electrodes 58 and probe(s) 62 pass through a side wall of the parallelepiped 
shaped housing 64, are preferably epoxy resin joints made with Torr Seal resin. The single axial 
probe 62 is made of substantially pure tungsten rod. 


FIG. 5 shows transverse cross-sections of exemplary constructions of discharge tubes in 
accordance with the invention. FIG. 5A illustrates a cylindrical housing 52 with a flat plate 


anode 56 and cathode 54. As shown in FIG. 5B, the anode 56 and the cathode 54 may be 
elongated, transversely curved sections which are substantially semi-cylindrical in shape. This 
anode/cathode geometry is actually preferred for cylindrical housings. The curved electrodes 
may be made from laser quality reflective aluminum foil about 200 microns in thickness. Such 
electrodes have a current tolerance of approximately 100 mA of direct current in the PAGD 
regime and are easily destroyed by current induced disruptive slippage into arc discharge. 
Curved electrodes of press-formed aluminum plate are therefore preferred over curved electrodes 
made from aluminum foil. 


Processing of the Vacua 


An oil diffusion/rotary pump combination (EO2/E2M2, Edwards High-vacuum, using Silicone 
705 diffusion oil), equipped with thermocouple and Penning gauges (for rotary and diffusion 
vacua, respectively), was used to pumpdown a large bore glass-metal vacuum system equipped 
with a baffle valve, desiccating and cold traps, down to 10.sup..about.7 Torr (=mm Hg) 
pressures. At 10.sup.-3 to 10.sup.-4 Torr, the rotary pump was bypassed, and 500 mm Hg of 
UHP (ultra high purity, spectroscopic grade 99.9996% pure) argon was admitted into the system. 
The system was then evacuated back to 10.sup.-4 Torr and the operation was repeated three more 
times except the third time a tension of 25 kV (10 mA) DC was applied to the plate electrodes 
when the pressure reached .sup.- 10 mm Hg. Cold cathode normal glow discharge (NGD) 
currents of 10 mA were used to liberate all adsorbed gases remaining in the electrodes and the 
inner face of the housing (52,64), while the pressure fell to 10.sup.-4 Torr. Flame heating of the 
housing 52 was also performed throughout and most intensely at the constriction joint. Two 
external, water-cooled copper RF coils were then applied at each end of the housing 52 and 
operated at 450 KHz, at calibrated temperatures of 400.degree. C. to further facilitate the 
liberation of occluded gases, excessive heating being strictly avoided. Alternatively to the RF 
induction heater, an electrical tape (eg. Briskheat (trademark)) controlled at a temperature of 
400.degree. C. can be applied to the glass housing. After about 30 minutes, the RF induction 
heater was turned off and a 100 Kc 30 kV Tesla coil was applied unipolarly to the probe(s). 
Then, once more, 500 mm Hg of UHP argon were admitted into the system and the cycle of 
evacuation, heating and bombardment was repeated, except this time the diffusion pump was 
connected to the system and the electron bombardment was carried out to pressures of 5*10.sup.- 
5 Torr. At this point, and with the 25 kV DC still on, weak x-ray production occurred at the plate 
edges and this could be detected with a sensitive, mica-window Geiger-Muller tube counter set at 
a5 cm distance from the discharge tube housing 52, 64. This x-ray production can be sustained 
indefinitely at these kilovoltages and at a pressure of 10.sup.-6 Torr, without degenerating into a 
glow discharge (ie. without evolution of gas and a rise in pressure). The tube was then 
considered to be practically clean Chard’ or x-ray vacuum). It was then pumped down to the 
10.sup.-7 Torr range until all discharge ceased and maintained at that vacuum for a further 8 hrs. 
Seal-off at the constriction joint involved slowly heating the joint such that the pressure never 
rose above 10.sup.-6 Torr. The end-processed discharge tubes 50 were all closed at different 
values of “hard* vacua (10.sup.-6 Torr or higher vacua). For discharge tubes 50 closed at lower 
vacua (medium vacuum), ie. at pressures higher than 10.sup.-6 Torr but lower than 10.sup.-4 
Torr, the desired pressure was achieved by reintroducing controlled amounts of UHP argon and 
adjusting with the diffusion pump on, after thorough processing, as described above. For 
discharge tubes 50 closed at low vacuum to medium vacuum (5 to 10.sup.-4 Torr), the diffusion 


pump did not need to be turned on and the procedures of heating and electron bombardment were 
followed at the maximal rotary pump vacuum of .sup.- 7.5 to 5*10.sup.-4 Torr. The desired final 
pressure was achieved by an identically controlled re-admission of small quantities of UHP 
argon. 


Discharge tubes 50 built with polymer-type housings 64 cannot withstand the heating step during 
pumpdown (nor do they require annealing). Accordingly, only the electron bombardment 
procedure was performed while processing the vacuum for those discharge tubes, and for 
suitably longer periods (up to 1 hour each cycle). Pumpdown times were also extended under 
those conditions. 


During and after vacuum processing, the vacua were constantly tested at the electrodes and at the 
probes with a unipolar 30 kV Tesla coil, when all other electrical apparatus were off. At 
pressures near 10.sup.-4 Torr only a faint local bluish fluorescence could be detected, and at 
pressures greater than 5*10.sup.-5 Torr no discharge could be observed (so-called “black” 
vacuum). 


The following examples of tests conducted with pulse generators incorporating discharge tubes 
50 illustrate the character and performance of such pulse generators. The disharge tubes utilised 
are listed in Table 1. 


For test purposes, the tubes were utilised in test circuits as shown in FIGS. 20A and 20B. The 
circuit of FIG. 20A was used for most tests, the additional features of FIG. 20B being used only 
for the tests described with reference to FIGS. 16-18. 


In FIG. 20A, a low impedance DC power supply PS had terminals connected to plate electrodes 
of a discharge tube 50, in the case of a first terminal through a ballast resistor R, of a resistance 
which is selected according to the test being performed, and an ammeter capable of measuring 
DC current or RMS AC current. The other terminal was grounded. A DC voltmeter was 
connected across the tube 50, and a probe electrode of the tube 50 was left unconnected. 


TABLE 1 


List of all the devices utilized 
Plate Vacuum 

# Area, cm.sup.2 
material d, cm in Torr 


FIG.S 

1 128 £H34Al. 5 10.sup.-6 
D5 6, VG 8, 9, 
18, 19 

2. 128 Alzak 5 10.sup.-6 
8 


3 16 H34 Al. 5.5 Variable 


11, 12, 14 
4 64 H34 Al. 5.5 Variable 


11.12 

5 128 H34AI. 5.5 Variable 
Led; £3 

6 128 H34AI. 5.5 Variable 
11 

7 16 H34 Al. 5.0 2 * 10.sup.-6 
16, 17 

8 16 H34 Al. 5.0 2 * 10.sup.-6 
16 

9 64 H34 Al. 5.0 2 * 10.sup.-6 
16, 17 

10 64 H34 Al. 5.0 2 * 10.sup.-6 
16 

11 128 H34Al. 5.0 2 * 10.sup.-6 
16, 17 

12 128 H34Al. 5.0 2 * 10.sup.-6 
16 

13. 256 ~=H34Al. 5.0 2 * 10.sup.-6 
16, 17 

14 64 Alzak 5.0 2 * 10.sup.-6 
17 

15 77 Alzak 5.0 2 * 10.sup.-6 
17 

16 128 Alzak 5.0 2* 10.sup.-6 
17 

17 64 H34 3.6 2* 10.sup.-6 
(Table 5) 


In FIG. 20B, the first terminal was grounded so that a current waveform developed across the 
ballast resistor R could be monitored by an oscilloscope OSC1, voltage variations across the tube 
being monitored by the oscilloscope OSC1 through a capacitor C1. The potential at the probe 
electrode was monitored through a further capacitor C2 by a further oscilloscope OSC2. 


It should be understood that the above circuits are designed for the purpose of testing the 
invention, and in many practical applications of the pulse generator of the invention, it will be 
necessary to couple the plate electrodes to a further circuit arm driven by the pulse generator, the 
coupling typically utilising capacitors and/or diodes. The real and imaginary components of any 
load applied through such a coupling will influence the operating conditions of the pulse 
generator, and it may also be necessary to include diodes in series with the connections to the 
power supply as shown in FIGS. 21A & B in order to help isolate the load from the supply, thus 
turning the pulse generator into a double ported device. 


EXAMPLE 1 
Volt-ampere Characteristics of a Pulse Generator 


The tests described in this example were conducted with a discharge tube 50 (device #1) 
constructed with H34 aluminum flat plates (128 cm.sup.2 area) set 5 cm apart, and equidistantly 
from a continuous axial probe 62 in a vacuum which measured 10.sup.-6 Torr at time of seal off. 
FIG. 2 shows that under conditions of a positive, constant DC voltage applied to the anode 56 of 
this device, the volt-ampere curve for both breakdown potential (Vb, shown as open squares) and 
for the minimum discharge potentials (Vs, or VAD sustaining potential and Vx, or extinction 
PAGD potential, both shown as closed circles) disclose two regions or regimes in the operation 
of this device, a region of pulsed AGD which spanned from about 10 mA to about 150 mA RMS 
(with an applied maximum of 15 mA DC average), and a region of VAD at RMS current values 
greater than 250 mA. PAGD current data was derived from peak pulse RMS values and VAD 
RMS current data was obtained at steady-state. Within the range of the pulsed AGD, the Vb 
values were high and plateaued at about 850 volts; Vb values for the VAD regime were generally 
lower than those of the PAGD and could be raised by an increase in available current. 


As shown in FIG. 6, a PAGD regime could also be equally identified when the supplied DC 
voltage was negative and applied to the same cathode plate 54 (see FIG. 3), for both PAGD and 
VAD, Vb and Vx values (closed and open squares, respectively) at comparable transduced pulse 
RMS currents. Utilizing a 10-fold higher direct current power supply, also earth-grounded at the 
centertap but having a parallel supply capacitance of 55 mfd and a slow voltage recovery rate (ie. 
less than 200 V/sec), the same discharge tube 50 (device #1) yielded 10.times. higher peak 
PAGD RMS currents (2 A vs. 200 mA) than were obtained under the same conditions and with 
the same power supply by a positive applied voltage of equal magnitude. These findings suggest 
that, at high applied direct currents, there is a strong asymmetric response of the discharge tubes 
50 (larger PAGD RMS current values with cathodic tension than with comparable anodic 
tension) with respect to the sign of the plate polarization in reference to earth-ground. 


It is also apparent that the field emission responsible for the PAGD regime does not obey the 
Fowler-Nordheim VAD region law (see FIG. 7): whereas the VAD graph has the expected 
negative slope, the slope of the PAGD graph is positive, contrary to predictions by the Fowler- 
Nordheim VAD region law. This constitutes strong evidence for the existence of auto-electronic 
emission discharges that occur at much lower input currents than predicted by the Fowler- 
Nordheim field-emission theory. 


EXAMPLE 2 
Pulse Count Rates in the PAGD Region 


Two pulse count studies were done: a first at low applied direct currents (<1.5 mA) and a second 
at mid to high applied direct currents (1.5 mA to 200 mA). Peak pulse RMS currents during the 
second study were as high as 2 A. Two tubes were used, each having 128 cm.sup.2 rigid, flat 
plate anode/cathode set 5 cm apart, a continual axial probe and a 10.sup.-6 Torr vacua at time of 
manufacture, but having different plate materials; namely H34 aluminum (device #1) and Alzak 


(trademark) aluminum (device #2) respectively; the applied direct currents were increased with 
the voltage from 0.1 to 1.0 mA, and all measurements were taken with a 1 Mohm ballast resistor. 


At low currents (see FIG. 8), using the discharge tube 50 (device #1) assembled with H34 
aluminum plates and ballasted with a 1 Mohm resistor and a lower pulse amplitude detection cut- 
off at less than 25 V, the pulse per minute counts at the axial probe were observed to increase as 
the anode-supplied voltage (and the current, not illustrated), was incremented from 300 V to 500 
V. At higher voltages, the pulse count plateaued at a somewhat depressed level (FIG. 8, open 
squares). Conversely, utilizing a discharge tube (device #2) assembled with Alzak plates in an 
identical vacuum at seal off (10.sup.-6 Torr), the pulse counts increased with applied voltage up 
to a maximum voltage applied, the maximum pulse count being about 9 times higher than 
observed with device #1 (FIG. 8, closed circles). Reducing the ballast resistance increased the 
pulse rate of device #1 to a maximum of 1000 pps or 60,000 PPM with a 0.125 ohm resistor, and 
increased the pulse rate of device #2 to 4000 pps or 240,000 PPM. Analysis of the pulse signals 
with an oscilloscope showed that, in both instances, the observed CPM (counts per minute) 
values at the axial probe 62 effectively corresponded (about 1:1) to the PPM (pulses per minute) 
values at the cathode 54, under these conditions, for both devices #1 and #2. 


At currents higher than 1.0 mA, when the PAGD regime is fully active, the inverse phenomenon 
was observed: ie. the pulse rates increased with a decrease in the value of the extinction voltage 
(Vx) (see FIG. 9). FIG. 9 illustrates the continuous variation of the pulse per minute rate as a 
function of anode-supplied (open squares) or cathode-supplied (open circles) DC voltage, at 
applied currents that varied from | to 200 mA (the higher current sequence for the anode voltage 
is on the left); the anode voltage curve shown on the right side of the figure was obtained using 
an intermediate current supply; the two other slopes were obtained using a high current supply; 
capacitance values for both high and intermediate current supplies were respectively, 50 and 1 
mfd, both power supplies being earth-grounded; the discharge tube (device #1) had 128 cm.sup.2 
H34 aluminum plates set 5 cm apart and enclosed a vacuum measured at 10.sup.-6 Torr at time 
of seal off. 


Pulse rates also increased proportionally to the transduced pulse RMS current (see FIG. 10). FIG. 
10 illustrates an increase in the pulse frequency per minute as a function of the peak pulse RMS 
current, at applied currents from 1 to 200 mA; corresponding voltages are shown in FIG. 9 (not 
for all points) and the higher current, anode-supplied curve corresponds to the lower voltage 
curve in FIG. 9, all conditions being as described for FIG. 9. The pulse rate increase was 
observed for both positive and negative polarizations (squares and circles, respectively, in both 
FIGS. 9 and 10) of the ~vacuum’, with discharge tube 50 (device #1). Under these conditions and 
with a 1 Mohm ballast resistor, rates of 113-124 pps were measured, the limiting factor being the 
recovery time of the voltage regulation of the power supply as the current drain increased. This 
phenomenon was exaggerated when no ballast was employed and the largest peak pulse currents 
were observed (not shown). With faster recovery power supplies capable of delivering the same 
or higher input currents (and the same large value of capacitance in parallel with the plates) 
much higher pulse rates (>1,000 pps) could be obtained, along with larger peak pulse RMS 
currents. 


EXAMPLE 3 


Detection of the PAGD Region in the Pulse Generator as a Function of Decreasing Pressure 


Argon pumpdown tests were conducted to determine whether and when the PAGD region of the 
discharge was apparent utilizing comparably low voltages (up to 2.5 kV). These tests were 
performed with both the diffusion pump off and on. FIG. 11 shows a typical curve of the 
variation of the sustaining/extinction voltages at the plates with decreasing pressure at the rotary 
pump, from breakdown (at 860 VDC) to glow extinction, for all four discharge tubes 50 
examined (device #'s 3 to 6), which were assembled with H34 aluminum plates having different 
electrode areas: device #3, 16 cm.sup.2 (small closed squares); device #4, 64 cm.sup.2 (open 
circles); device #5, 128 cm.sup.2 (open squares); device #6, 128 cm.sup.2 (large closed squares). 
Each discharge tube 50 had the same gap distance of 5.5 cm and was assembled with the same 
volume of glass envelope. Devices #3 to 5 were evacuated simultaneously and an identical 
average direct current of | mA was applied to each separately, using comparable power supplies 
ballasted with a 1 Mohm resistor. Device #6 was evacuated in a separate test, under the same 
pumpdown conditions and at the same applied potential of 860 VDC at breakdown, but was 
subjected to a 100-fold higher, average direct current of 500 mA. It is readily apparent that the 
continuously varying, sustaining/extinction voltage curves shown in FIG. 11 are analogous to the 
Paschen gas breakdown voltage curve and that throughout most of the voltage range all three low 
current curves are parallel. Independent determinations of the low current breakdown voltage 
curves for all three discharge tubes 50 (devices #3 to 5) showed the exact same relation for all 
three curves as observed for the sustaining/extinction voltage curves (results not shown). The 
differences between the electrical discharge regimes observed as a function of decreasing 
pressure are most apparent in the larger plate area discharge tube 50 (device #5). The three 
regions of the discharge, the transitional glow, the normal glow and the pulsed abnormal glow, 
are clearly distinguishable for that device (see FIG. 11). FIG. 11 illustrates a continuous variation 
of NGD sustaining/PAGD extinction voltages (Vs/Vx), from breakdown to glow extinction, with 
decreasing pressure (at a rotary pump), in 4 discharge tubes having different plate areas but the 
same electrode material (H34 aluminum), the same gap distance and the same potential of 860 
VDC prior to breakdown; all curves except that joining the large closed squares, were measured 
using the same low applied direct current of 1 mA; the curve joining the large closed squares was 
obtained with an average direct current of 500 mA; the three quasi-parallel, low current curves 
for discharge tubes (devices #3 to #5) having anode/cathode areas of 16 (small closed squares), 
64 (open circles) and 128 cm.sup.2 (open squares), respectively, were obtained during a 
simultaneous test; the high-current curve for a 128 cm.sup.2 plate discharge tube (device #6) was 
measured during a separate test. In all cases, pumpdown was performed in an argon atmosphere. 
The scale markings for different glow discharge regions shown at the upper part of the diagram 
refers only to observations made with a 128 cm.sup.2 area discharge tube device #5 at low 
applied currents. In the transitional region discharge (TRD), the cathode glow is of minimal 
point-like size and rapid oscillations of the striations of the plasma positive column originate 
quasi-sinusoidal, dampened sinusoids, ramp-like or noise-like waveforms associated with 
sporadic, small amplitude (2 to 15 volts), pulsed auto-electronic emissions. In this region the 
voltage tends to fall, while oscillating erratically at first. As the pressure further decreases, there 
follows a stable normal glow discharge (NGD) region, where conduction of direct current across 
the vacuum pre-empts the possibility of auto-electronic emission. The lowest voltages are 
observed in this region. After the recession of the positive column and upon glow saturation of 
the plate areas, just as the cathode glow is beginning to recede, the intense, large amplitude 


(>100 V), pulsed auto-electronic emission characteristic of the PAGD regime emerges. In this 
region, the voltage tends to climb until extinction occurs before the maximum voltage of 860 V 
is again attained. In the other two devices at the same low applied direct current, the borders of 
the discharge regimes are blurred. In device #3, the low intensity, small amplitude auto- 
electronic emissions develop into a few high intensity, large amplitude emissions, as they 
decrease in frequency and with considerable overlap; the PAGD and NGD regimes are also 
mostly mixed, until lower pressures of the order of 0.01 Torr are attained, at which point the 
PAGD regime functions alone at low frequency. In device #4, the NGD regime can be better 
distinguished from the TRD, and the PAGD from the NGD, but high intensity, large amplitude 
auto-electronic emissions occur early on in the NGD region as the glow saturates the plates faster 
than for device #5. There is a dual effect on increasing the average applied direct current 100- 
fold (device #6, large closed squares, shown in FIG. 11): the entire ascending arm of the voltage 
curve is displaced upward in the pressure scale and the modal distribution of the voltage 
variation is compressed. The high applied direct current also abrogates the two discharge regions 
that preceded the PAGD. From breakdown to extinction, the regime of the discharge is solely 
that of the PAGD, the positive column of the discharge weakening with the decreasing pressure. 


FIG. 12 illustrates a continuous variation of PAGD frequency with decreasing gas pressure in 3 
discharge tubes having different anode and cathode plate areas (16, 64, 128 cm.sup.2) but the 
same cathode material (H34 aluminum) and the same gap distance of 5.5 cm; all 3 discharge 
tubes (device #'s 3 to 5) were applied the same potential of 860 VDC prior to breakdown and 
were stimulated with the same direct current of 1 mA; pumpdown was performed with a rotary 
vacuum pump in an argon atmosphere; neither the quasi-sinusoidal nor the noise-like oscillations 
observed upon breakdown and during the transitional discharge region, nor the low intensity 
auto-electronic pulsed emission (2 to 15 v maximum amplitude) observed in the same region, are 
shown. In all three devices, the PAGD regime first appeared mixed together with the NGD 
regime in the form of pulses that perturbed the steady-state glow, the pulses increasing in 
frequency with the decreasing pressure until a maximum pulse rate was attained. 


FIG. 13 illustrates a shift of the PAGD regime to higher pressure regions during pumpdown with 
a rotary vacuum pump in an argon atmosphere, as a function of a 500-fold increase in applied 
direct current (1 vs. 500 mA), at the same starting voltage of 860 VDC and utilizing the same 
128 cm.sup.2 H34 aluminum plate discharge tube (device #5) in two separate tests. The higher 
current displaces the PAGD region upward in the pressure scale, just as was observed in the 
ascending arm of the voltage curve (see FIG. 11). The displacement induced by the applied high 
current occurs over a pressure range where, at low current (1 mA) and with the same applied 
potential at breakdown, some weak, low-amplitude, pulsed auto-electronic emissions are 
observed during the TRD. 


FIG. 14 illustrates a shift of the PAGD regime to lower pressure regions and higher frequencies 
during pumpdown with a rotary vacuum pump in an argon atmosphere, as a function of a higher 
applied potential; starting voltages were 860 (closed squares) and 1500 VDC (open squares). The 
discharge tube (device #3) had plate areas of 16 cm.sup.2 and the results shown are from 
separate tests with the same power supply, at low currents (average 1 mA). FIG. 14 shows the 
effect of increasing the starting DC voltage at breakdown by 1.75-fold (from 860 to 1507 VDC). 
The increased current displaced the PAGD upper pressure limit downward in the pressure scale, 


in opposition to the current effect and it also increased by a factor of about 8.8 the frequency of 
the intense, large amplitude, auto-electronic emissions. 


Using the same applied low direct current and potential magnitude at breakdown (860 VDC) 
described for the tests represented in FIGS. 11 and 12, pumpdown of the three different plate 
area discharge tubes 50 (each having interelectrode distances of 5.5 cm) was performed with the 
oil diffusion pump on. While the effect of increasing the plate area under these conditions 
remained the same, ie. lowering the pressure for the same sustaining/extinction potential and 
displacing the PAGD region to regions of higher vacuum, there was a noticeable difference 
compared with the same test done with the rotary pumpdown: te. the extinction pressure was 
greatly extended downward in the pressure scale for all devices, and, consequently, the PAGD 
region was greatly expanded into the medium to high vacuum ranges. A 128 cm.sup.2 plate area 
discharge tube 50 with 5.5 cm gap, (devices #11 and 12) typically reached PAGD extinction at 
5*10.sup.-5 Torr, though its peak pulse rate remained basically unchanged. This overall 
displacement of the PAGD phenomenon to higher vacuum regions under conditions of oil 
diffusion evacuation may well be due to the migration of very low vapor pressure oil molecules 
to the tube ends (despite the baffle and the cooling trap) and their interaction with residual gas 
molecules in the electrical field of the devices. With the diffusion pump on and voltages 
progressively increasing up to 2.5 kV with decreasing pressure, the PAGD regime in these 
discharge tubes 50 operated from 10.sup.-3 to 10.sup.-5 Torr. Typically a 128 cm.sup.2 H34 
aluminum plate discharge tube 50 (5.5 cm gap) will operate in the PAGD regime at 2*10.sup.-5 
Torr, with an applied voltage of 2.2 kV and at a pulse rate of 30 pps. With higher vacua 
(<10.sup.-5 Torr) and voltages, ultimately the PAGD regime gives way to the production of 
cathode rays and very weak x-rays. From several such diffusion pumpdown tests it was 
concluded that the PAGD was facilitated by the use of Alzak electrode material and, as it will be 
shown in Example 4, by larger plate areas. 


EXAMPLE 4 
The Effect of the Plate Area on the PAGD Characteristics During Pumpdown 


The effect of increasing the plate area of the cathode 54 and anode 56 of a discharge tube 50 was 
tested by two methods: 1) using a pumpdown method of varying the vacuum by equilibrating of 
the gas flow against a rotary pump (as explained below) and 2) using sealed housings 52, 64 
enclosing a vacuum of 2*10.sup.-6 Torr obtained with the diffusion pump (see Example 5). 


The results from the first test is shown in FIGS. 11 and 12, for the discharge tubes 50 stimulated 
with low (1 mA) direct currents, at the same starting potential of 860 VDC at breakdown. A 
comparison indicates that the effect of increasing the plate area in discharge tubes 50 having the 
same gap distance, and thus the same pd value (pressure, in Torr, multiplied by interelectrode 
gap distance, in cm), and the same volume, is to depress the voltage, particularly in the NGD and 
PAGD regions and to displace the auto-electronic pulsed emission characteristic of the PAGD 
regime to a higher vacuum range. The peak frequency of PAGD for each given area is also 
attained, in each case, at a vacuum that increases proportionately to the order of increasing area 
(16.fwdarw.64.fwdarw.128 cm.sup.2) as does the magnitude of the peak frequency of PAGD for 
a given gap distance. The distribution of PAGD frequencies also narrows its characteristic mode 


with the larger area plates, by displacing an upper pressure limit to lower pressure regions, the 
most significant shift in this respect being from the 64 to the 128 cm.sup.2 devices (FIG. 12, 
open circles vs. open squares). This combined compression of the distribution mode and its shift 
to the left in the pressure scale corresponds to a better definition between the NGD and the 
PAGD regimes afforded by the discharge tube 50 with the largest plate area employed (128 
cm.sup.2), as discussed above in Example 3. Moreover, in accordance with Paschen's law, the 
observed area-dependent voltage reduction effect cannot be explained, inasmuch as the voltage is 
predicted to remain the same as long as the product pd is constant, even if the plate area 
increases. Since the interelectrode gap distance was constant for all devices and as the 
pumpdown was also performed simultaneously and the tubes had identical volumes, it is 
apparent that there is an electrode plate area effect which is not accounted for by Paschen's law. 
The observed plate area effect appeared to have an effect opposite to current and in the same 
direction of increasing potential, as it displaced the PAGD region downward in the pressure scale 
to higher vacuum regionsand increased the PAGD frequency. In addition, an increase in area also 
reduces the magnitude of the potential. From the results shown in FIG. 14, and a comparison 
with FIG. 12, it is apparent that an increase of 1.75-fold for a given breakdown potential of a 16 
cm.sup.2 discharge tube yields the same pulse rate (about 60 pps) as does an 8-fold increase in 
plate area for the same volume housing (52, 64), but requires a lower pressure. 


A comparison of breakdown order and pressure, as well as of peak pps values and peak pps 
conditions carried out as a function of plate area for the discharge tubes 50 (devices #'s 3 to 5) 
represented in FIGS. 11 and 12, is shown in Table 2. The discharge tube 50 with the largest plate 
area, which was the first to undergo breakdown (during six separate tests) at the highest pressure 
of 3 Torr, yields an 8-fold higher PAGD rate than the discharge tube 50 with the smallest plate 
area of 16 cm.sup.2, at the lowest pressure (the pressure is 24 times lower than that of the 16 
cm.sup.2 device). This peak pps rate occurs, however, at a voltage which is about 9.5% greater 
for the discharge tube 50 with the largest plate area. These results suggest that a larger plate area 
promotes breakdown at higher pressures (ie. the breakdown pressure decreases inversely to the 
order of increasing plate area) and supports lower sustaining/extinction voltages. 


Tables 3 and 4 list sampled data from the tests shown in FIGS. 11 and 12. Table 3 shows a 
comparison, by fixed voltages, of values on the ascending arm of pressure dependent voltage 
curves for three discharge tubes 50 having different plate areas. Table 4 shows the pressure 
variation predicted by the Paschen law if the devices had an interelectrode gap that varied 
proportionally to a linear scaling factor k.sub.L (which they do not) and a pressure that varied 
inversely to the linear scaling factor k.sub.L. In both Tables 3 and 4 the first six vertical columns 
describe (1) the plate area values of the three discharge tubes 50 tested, (2) the linear scaling 
factors k.sub.L for each discharge tube 50 based exclusively on the linear plate dimensions (ie. 
not implying a k.sub.L scaled gap distance), (3) their respective area scaling factors (k.sub.A), 
(4) the interelectrode gap distances in cm, (5) the pressure in Torr and (6) the DC voltage. 


Table 3 is horizontally divided into two parts. Groups A and B represent two sets of theoretical 
predictions derived from the Paschen law and in conformity with the Child-Langmuir theory of 
the NGD. 


Group A represents the model for a linear scaling of all dimensions, as when the plate factor 
k.sub.L also applies to the distance between the plates, which thus must increase by the k.sub.L 
value. This requires that for the voltage to remain unchanged, the pressure must decrease by the 
reciprocal of the k.sub.L value. Accordingly, a theoretical pressure reduction factor (prf) is 
shown in vertical column 8 of Table 3, and the predicted pressure values shown in vertical 
column 5. 


Since in group B, the k.sub.L scaling factor does not apply to the gap distance, which thus 
remains constant at 5.5 cm, the theoretical prf is unity and the pressure remains constant if the 
voltage is to remain the same. 


For the horizontal sample groups numbered | to 6, column 5 shows the experimental pressure 
values obtained for the same sample voltage and column 8 shows the observed prf values. 
Column 7 shows the experimental pps rates. It is readily apparent from the experimental values 
of Table 3, that identical voltages entail reduced pressures that diminish as an area dependent 
effect. Contrary to the prediction (group B, Table 3), and despite the fact that the interelectrode 
gap distance remains the same for all the discharge tubes 50 (device #'s 3 to 5), a constant 
voltage is only attained at a lower pressure for the discharge tubes 50 with larger plate areas. In 
other words, the product pd is not constant for a given voltage, and thus does not conform to the 
Paschen Law prediction of a prf that equals unity for all discharge tubes 50 regardless of their 
plate area. 


In Table 4 only experimental data is presented. The predicted voltages shown in vertical column 
6 of Table 4, were obtained using as parameter the experimental values observed for the 
discharge tube 50 with the smallest area (16 cm.sup.2) used in these tests, at pressure intervals 
determined from arbitrary prf factors (vertical column 9, Table 4) chosen in accordance with a 
theoretical model of the horizontal group A from Table 3, that is, as if the reciprocal of the 
k.sub.L factor applied to the pressure of these discharge tubes, even though the interelectrode 
gap remained constant. Using those pressure intervals, and the actual voltages observed for the 
other two discharge tubes (64 cm.sup.2 and 128 cm.sup.2, vertical column 7, Table 4), the 
experimentally observed voltage reductions as % of the 16 cm.sup.2 voltage reference (shown in 
column 6) were determined and are shown in vertical column 10, Table 4. 


The experimental data listed in Tables 3 and 4 was then used to calculate relative, average 
pressure reduction factors using the fixed voltage series shown in Table 3, column 8, and 
percentage voltage reductions using the 1/k.sub.L pressure series shown in Table 4, column 10. 
Those calculations interrelated all the discharge tubes used for the low current pumpdown test 
with respect to their plate area factors, or k.sub.A values: ie. k.sub.A =2, when comparing the 64 
cm.sup.2 and 128 cm.sup.2 discharge tubes; k.sub.A =4, when comparing the 16 cm.sup.2 and 
the 64 cm.sup.2 discharge tubes; and k.sub.A =8, when comparing the 16 cm.sup.2 and 128 
cm.sup.2 discharge tubes. To triangulate the data, k.sub.A =8 results for the voltage series of 
Table 5 were derived by comparing the pressures obtained for the 16 cm.sup.2 and 128 cm.sup.2 
discharge tubes, shown in Table 1. With respect to the pressure series of Table 5, whereas the 16 
cm.sup.2 device was used as a 100% voltage reference for the k.sub.A =4 and k.sub.A =8 results, 
the k.sub.A =2 results were determined by comparing the percentage voltage reduction for the 64 
cm.sup.2 and 128 cm.sup.2 devices. From the triangulated data, statistical means and their 


standard errors were calculated to determine the regression curves of the area dependent pressure 
reduction effect obtained when the voltage is constant (FIG. 15A), and of the area-dependent 
voltage reduction as % of the maximum, when the voltage of the 16 cm.sup.2 discharge tube is 
taken as a reference voltage and the pressure is varied arbitrarily in accordance to the reciprocal 
of the k.sub.L factor(FIG. 15B). FIGS. 15A and 15B strikingly illustrate the effect of increasing 
the k.sub.A factor or the plate area in these discharge tubes 50. A lower pressure is required for 
the same voltage (ie. a prf lower than unity), the voltage being depressed when the pressure is 
constant. Within the k.sub.A range tested, both regression curves are linear. Following the 
regression curve of FIG. 15A, one can predict that a k.sub.A =17 will reduce the pressure by one 
order of magnitude. Conversely, following the regression curve of FIG. 15B, one can predict that 
for the same pressure and the same interelectrode gap distance, the voltage will be depressed by 
50% with a k.sub.A =.sup..about. 21.5. These predictions, however, will only hold if the curve 
remains linear throughout a wider range of k.sub.A values. 


In conclusion, the effect of increasing the plate area of discharge tubes stimulated with the same 
starting voltage and the same current is to: 1) shift the breakdown pressure upwards, 2) depress 
the working voltage, 3) increase the pulse rate both in the TRD and PAGD regions, 4) shift the 
PAGD region downwards in the pressure scale and segregate the discharge regimes more clearly 
as a function of decreasing pressure. These observations also explain why the discharge tubes 
with smaller plate areas shift the PAGD up in the pressure scale, as an increase in current does. 
Effectively, a smaller plate area not only concentrates the lines of electrostatic force in a vacuum, 
but it also increases the current density per unit area, with the consequent glow saturation of the 
plates, necessary for the abnormal glow discharge region to be attained, occurring earlier on 
during pumpdown, than for discharge tubes with larger plate areas. 


TABLE 2 


Plate Area 16 64 128 
(cm.sup.2) 
Lowest DC Voltage 

290 226 210 
(S5mA current) 
Pressure 0.31 0.68 0.415 


(Torr) 
Expected Breakdown 

ZIM 225 225 
Pressure 


Breakdown Pressure 
0.75 0.83 1 


Factor 
Breakdown Order 
2.7 .+-. 0.37 
2 .+-. 0.29 
1.3 .+-. 0.23 


M .+-. SEM (n= 6) 


Peak PPS 7 16 61 
Relative PPS Ratios 

1 2.29 8x 

1 3.5x 
Peak PPS Pressure 

0.725 0.220 0.030 
Peak PPS Volts DC 

307 225 332 


TABLE 3 
Pre- 
dicted Theoreti- 
Area Plate d, p cal 
(cm.sup.2) 
K.sub.L 
K.sub.A 
cm (Torr) 


V_ PPS prf Group 


16 1 1 5.5 0.125307 NA NA A 
64 2 4 #11 0.0625 
307 NA. 1/K.sub.L = 
A 
1/2 
128 14 2 15.50.044 307 NA 1/K.sub.L = 
A 
1/1.4 
16 1 1 5.5 0.125307 NA NA B 
64 2 4 5.5 0.125307 NA 1 B 
128 1.41 2 5.5 0.125307 NA 1 B 


Sam- 
Area Plate d, Exptl. p ple 
(cm.sup.2) 
K.sub.L 
K.sub.A 
cm (Torr) V PPS Exptl.prf 
# 


1 1 1 55 NA 255 NA NA 1 
64 2 4 5.5 0.18 255 14 NA 1 
128 141 2 5.5 0.092 255 1 1/1.96 1 
16 1 1 5.5 0.125 3074 NA 2 
64 2 4 5.5 0.065 307 5 1/1.912 
128 1.41 2 5.5 0.035 307 36 1/1.862 


16 1 1 5.5 0.0675 350 2.5 NA 3 
64 2 4 5.5 0.0475 350 4.5 1/1.42 3 
128 141 2 5.5 0.023 350 56 1/2 3 
16 1 1 5.5 0.0500407 2 NA 4 
64-2). +4. 535: O10225 407 2.5: 1/2 4 
128 1.41 2 5.5 0.0090 407 30 1/2 4 
16 1 1. 5.5 0.0310 450 0.8 NA 5 
64 2 --4. 3.5 0,0091 4501.5 3. 5 
128 1.41 2 5.5 0.0060 450 22 1/1.525 
16 1 1 5.5 0.0140500 0.65NA_ 6 
64 2 4 5.5 0.0060500 1.2 1/2 6 
128 1.41 2 5.5 0.0038500 5 1/1.586 


TABLE 4 


Voltage 
Area 
Plate 
dp V V__ Chosen p 
Reduction 
Sample 
(cm.sup.2) 
K.sub.L 
K.sub.A 
(cm) 
(Torr) 
Predicted 
Observed 
PPS 
Factor 
as % # 


16 1 15.5 
0.800 
318 318 4 NA NA= 1 
100% 
64-2455 
0.400 
291 253 10 1/2 86.94 1 
128 1.41 
VIS 
0.2283 
290 250 0 1/1.42 
86.2 1 
16 1 15.5 
0.400 


291 291 5 NA NA 2 
64 2 45.5 


0.200 
295.257 AS A287. 2 
128 1.41 
255 
0.141 
309 243 0 1/1.41 
78.6 2 
16 1 15.5 
0.200 
295 295 4 NA NA 3 
64 2 45.5 
0.100 
327 260 6.5 
12 F909.3 
128 1.41 
2550 
0.070 
350 265 9.5 
1/1.41 
Pid 3 
16 1 15.5 
0.0800 


334 334 3 NA NA 4 
64 2 45.5 


0.0400 
422 365 4.25 
1/2 86.5 4 
128 1.41 
255 
0.0283 
457 347 58 1/1.41 
73:9 4 
16 1 15.5 
0.0400 
422 422 1.5 
NA NA 5 
64 2 45.5 
0.0200 
473 415 1.8 
1/2 87.7 5 
128 1.41 
22.5 
0.0141 


500 378 33 1/1.41 


75.6 5 
16 1 15.5 
0.0200 
473 473 0.8 
NA NA 6 
64 2 45.5 
0.0100 
515 450 1.6 
1/2 87.4 6 
128 1.41 
2 
0.0700 
555 445 27 1/1.41 
80.2 6 
16 1 15.5 
0.0800 
550 550 0.5 
NA NA 7 
64 2 45.5 
0.0400 
600 535 1.0 
1/2 89.2 7 
128 1.41 
Sioa, 
0.00283 
760 800 3.0 
1/1.41 
-5.3 7 


TABLE 5 


Plate K.sub.A 

2 4 8 Sample # 

Pressure reduction factors 
Voltage series 


0.51 NA NA 1 
0.54 0.52 0.28 2 
0.485 0.70 0.34 3 
0.4 0.45 0.18 4 
0.65 0.29 0.19 5 
0.63 0.43 0.27 6 
Mean 0.52 0.44 0.24 
+-.SEM 
.+-.0.04 .+-.0.06 .+-.0.03 


Plate K.sub.A 

2 4 8 Sample # 

Voltage reduction as % of maximum 
Pressure Series 


99.1 869 862 1 
90.2 87.1 786 2 
95.2 79.5 75.7 3 
87.7 86.5 75.9 4 
86.4 87.7 75.6 5 
91.7 874 80.2 6 
Mean 91.7 = 85.85 78.7 
+-.SEM 
+-.2.1 .4-.1.6 .4-.1.8 


EXAMPLE 5 


The Effect of Plate Area on the PAGD Characteristics of Discharge Tubes Enclosing a High 
Vacuum 


The second method used to test the effect of increasing the electrode plate area in the design of a 
discharge tube 50 made use of glass housings 52 enclosing a final vacuum of 2*10.sup.-6 Torr 
obtained with a diffusion pump on. These tests were performed with high direct currents (200 
mA to | A). All discharge tubes tested (device #'s 7 to 13) had an interelectrode gap distance of 5 
cm, enclosed the same volume and the same vacuum, and were assembled with H34 aluminum 
plates having plate areas which varied by an area factor of k.sub.A =2, namely: 16, 32 (not 
tested), 64, 128 and 256 cm.sup.2. At a seal off vacuum of 2* 10.sup.-6 Torr, the first two 
discharge tubes 50 tested in this series (16 and 64 cm.sup.2, device #'s 7 to 10) remained 
unresponsive (no signs of discharge). Even when 3.3 kV was applied, one of the 64 cm.sup.2 
discharge tubes showed only a faint glow (also see discussion of results for groups #1 and #4 of 
Table 6 below). The results for the k.sub.A =2 series are shown in FIG. 16. The results indicate 
that when the current, the interelectrode distance and the pressure are all kept constant, the 
breakdown potential (Vb) for the PAGD decreases with an increase in plate area. For the largest 
plate area tested (256 cm.sup.2), the PAGD breakdown (287 V) and extinction (Vx=284 V) 
voltages practically coincide, suggesting that larger areas might depress both Vb and Vx still 
further. These results were recorded under identical conditions of applied direct current (200 
mA, closed circles, FIG. 17), of peak pulse RMS current (open circles, FIG. 17) and of pulse 
frequency (20 pps), using an earth-grounded centertap power supply with both positive and 
negative voltages applied simultaneously to the respective plates. Under the same conditions of 
applied total power (same starting voltage, but higher applied direct current because of their 
lower sustaining/extinction voltage), three discharge tubes 50 built with Alzak plates having 
areas of 64, 78 and 128 cm.sup.2 respectively were tested with the same power supply. As shown 
in FIG. 17, these discharge tubes conduct 5-fold higher DC currents (closed squares, FIG. 17), 


transduce 3-fold higher peak pulse RMS currents (open squares, FIG. 17) and yield a 20 to 30- 
fold increase in pps (from 20 to 600 pps) at similar field strengths, when compared with the 
results obtained using hardened aluminum plates. 


Table 6 shows the experimental and predicted results obtained with 4 discharge tubes 50 (device 
#'s 9, 11, 13 and 17) assembled with hardened aluminum plates, as a function of scaling the plate 
area (column D) by a k.sub.A =2 area factor (column E), while varying the interelectrode 
distance inversely with respect to the pressure (group #'s 1-3) or, alternatively, keeping these 
factors constant (group #'s 4-6), so that in both instances the pd product is constant. A plate area 
k.sub.A factor of 2 corresponds to a plate linear scaling factor k.sub.L of 2.sup.1/2 =1.41. 
Columns A to C show the scaling of the selected linear dimensions, while column G shows the 
vacuum measured when the respective housings 52 were sealed. The space charge theory of 
glow discharge holds that the function V, or the voltage difference at corresponding points, is the 
same in k.sub.L -scaled vacuum tubes, the linear dimensions (including the interelectrode gap 
distance) of a vacuum tube "b" being k.sub.L times the linear dimensions of a vacuum tube "a". 
Under these conditions where the gap distance also increases by the k.sub.L factor, the Poisson 
term d.sup.2 *V (where d.sup.2 V=t/e.sub.o ; r=density of the attracting matter at the point 
chosen (charge density) and e.sub.o =permittivity of free space) in the interelectrode space of 
vacuum tube "a" is k.sub.L.sup.2 times that in vacuum tube "b", as long as the pressure p 
changes by 1/k.sub.L so that, to a first approximation, the breakdown voltage remains the same. 
As the permittivity of free space is deemed to be a constant, the charge density r in vacuum tube 
"a" is k.sub.L.sup.2 times that of vacuum tube "b" (the upscaled device). Consequently, the 
cathode current density J of vacuum tube "a" is also expected to be k.sub.L.sup.2 times that of 
vacuum tube "b". We can thus summarize these predictions as: given a linear factor k.sub.L 
between "a" and "b", two vacuum tubes will have the same breakdown voltage if the pressure of 
"b" decreases by 1/k.sub.L, with the result that J should decrease by 1/k.sub.L.sup.2 and the field 
strength should also decrease by 1/k.sub.L, while J/p.sup.2 and E/p (where E=electrical field 
strength) both remain constant. Essentially, as the area factor between the two discharge tubes is 
k.sub.A =k.sub.L.sup.2, both the charge density r and the current density J should change by 
1/k.sub.L.sup.2 =1/k.sub.A, ie inversely to the plate area factor k.sub.A. The field strengths 
predicated from the Poisson term (E=-dV), are shown in column H, and their corresponding E/p 
ratios to be expected are shown in column J. Pulse rate (column L) was kept low and constant, 
for purposes of comparison between the groups. The experimental values measured at 
breakdown for each device are shown in Table 6, columns I (for the field strength E) and K (for 
E/p). These results indicate that, for k.sub.L (=1.4)-scaled discharge tubes shown in group #'s 1 
to 3, Table 6, having a k.sub.A =2 and inversely varying p and d values (the product pd is 
constant but the pressure and distance terms obey the k.sub.L -scaling inverse relation) the 
variation of E is nonlinear (in fact, one would expect group #2 to be just as unreactive as group 
#1, Table 6, at these pressures). The Table 6 results for k.sub.L (=1.4)-scaled discharge tubes 
(group #'s 4-6, corresponding to device #'s 9-10, 11-12 and 13, respectively) with a k.sub.A =2 
but separate constant values for p and d, also show that the field strength E necessary for 
breakdown at these high applied currents does not remain constant and linear, as predicted, but 
decreases nonlinearly with an increased plate area, which is the only factor that changed in the 
series of group #'s 4-6 (device #'s 9-10, 11-12 and 13). It is significant that in this context, the 
field strength necessary to achieve the same pulse rate fell by 1/3rd (a factor of 2.8.times.) as the 
area increased by a factor of 2, in device #'s 11 and 12 versus 13 (group #'s 5 and 6). This 


strongly indicates that, in discharge tubes enclosing a high vacuum obtained under oil diffusion 
conditions and stimulated with high currents, the plate area has a synergistic effect on PAGD 
production. The same frequencies of discrete, intense emission were obtained with lower field 
strengths for the plasma discharges triggered by these auto-electronic emissions. Consequently, 
in discharge tubes 50, large plate areas promote PAGD behavior at high vacua and at low field 
values not predicted by the space charge theory. 


TABLE 6 
A B C D F G 
WwW iL Plate 
Area E d p 
No. (cm) (cm) (K.sub.L) 
(cm.sup.2) 
K.sub.A 
(cm) (Torr) 
1 16 4 1 64 1 3.6 2.8 * 10.sup.6 
D Sai eh 1.41128 2 5 2.0 * 10.sup.6 
3 32 8 1.41256 2 7 1.4 * 10.sup.6 
4 16 4 1 64 1 5 2* 10.sup.6 
5 32 4 1.41128 2 5 2*10.sup.6 
6 32 8 1.41256 2 5 2* 10.sup.6 


H I JK 
E E F/p_ E/p L 
No. Predicted 
Exptl Predicted 
Exptl PPS 


1 21,500 >97,222 7.75 * 10.sup.9 
>4.9 * 10.sup.10 


0 
2 NA 15,480 NA 7.75 * 10.sup.9 
20 
3. 10,320 ND 7.75 * 10.sup.9 
ND ND 


4 15,480 >70,000 7.75 * 10.sup.9 
>3.5 * 10.sup.10 


0 
5 NA 15,480 NA 7.75 * 10.sup.9 
20 
6 15,480 5,600 7.75 * 10.sup.9 
2.8 * 10.sup.9 


20 


NA = Not Applicable 
ND = Not Determined 


A comparison of pulse counts at the axial probe 62 (see FIGS. 2 and 4) in discharge tubes 50 and 
the pulse counts at the cathode 54 showed that the axial probe 62 accurately reflects 
interelectrode events. This correspondence was confirmed using oscillographic analysis of the 
probe waveform, which showed it to be functionally equivalent to that measured at the cathode 
54. FIG. 18 shows voltage and current oscillographs over time of AGD self-generated auto- 
electronic emission pulses (at 10 pps) in an H34 128 cm.sup.2 discharge tube 50 (device #1), 
registered as amplitude discontinuities between the anode 56/cathode 54 in FIG. 18A, as current 
pulses at the cathode 54 in FIG. 18B and as dual polarity field direction reversals of a split axial 
probe 62 in FIG. 18C. Typically, for a closed high vacuum discharge tube 50 with a plate area of 
128 cm.sup.2 and an interelectrode gap of 5 cm, a breakdown potential of 668 volts, an average 
applied current of 500 ma, and at 200 pps, the pulse amplitude is more than 300 volts. Under 
rotary pumpdown conditions and for an identical discharge tube, the pulse amplitude 
(encompassing both positive and negative components, the latter being the prominent value) 
increases with decreasing pressure, from 60 volts at about 0.5 Torr (with 5 mA DC) to greater 
than 300 volts at 0.008 Torr. In the closed high vacuum discharge tube with H34 plates having 
an area of 128 cm.sup.2 (device #1), higher resolution oscillographs taken at the axial probe 62, 
show that the negative component precedes the positive reversal and has a typically higher 
amplitude (140 V vs. 80 to 120 V, respectively, for this situation shown in FIG. 18C). Clearly, 
upon an abnormal glow discharge pulse, the recovery of the field strength within these discharge 
tubes overshoots a “closed switch state’ (where the current I approaches zero) and results in a net 
flow of positive charge past the probe, towards the cathode (which is the floating ground 
reference level for these measurements). 


EXAMPLE 6 


Using the same breakdown voltage of about 668 VDC, the effect of varying the capacitance of 
the power supply, set in parallel with the discharge tube (device #1), on the frequency of PAGD 
production was determined while maintaining all other variables constant (interelectrode gap, 
plate area, applied voltage and current levels). The linear regression in FIG. 19 shows that, under 
these conditions, the PAGD frequency is increased by lower capacitances. The log slope 
indicates that the pps rate is doubled as the capacitance decreases by 2/3rds. Measurements were 
also taken of the “non-dynamic* capacitances of discharge tubes with H34 aluminum plates 
having different plate areas. These were insignificant when compared with the parallel 
capacitances used in the power supply in tests illustrated in FIG. 16, and were observed to vary 
in accordance with the dielectric law, ie. doubling the plate doubled the capacitance. Thus for a 
plate area of 64 square cm, capacitance of 1 pF, for 128 sq. cm, 2.05 pF, and for 256 sq. cm, 4.1 
pF. 


Further Factors Influencing PAGD Production 


Prolonged operation of discharge tubes 50 has provided some geometrical guidelines for 
promoting PAGD production: 


1) it is advantageous if the discharge does not wander to the back of the cathode 54 and this is 
facilitated by using a semi-cylindrical cathode in cylindrical housings 52 and a flat cathode 
(rectangular, square or circular) in parallelepiped-shaped housings 64 (see FIGS. 3 & 5). 
However, interelectrode gap tests are best done with flat plates which assure a homogenous 
potential. Moreover, the semicylindrical electrodes are best made of hardened aluminum, at least 
0.5 to 1 mm thick, and this requires forming them to the right curvature, given that foil 
alternatives are not resistant to the deleterious effect of high-current PAGD transduction at very 
high frequencies and do not withstand distruptive VAD discharges. Nonetheless, a semi- 
cylindrical electrode configuration in a housing 52 makes the sheaths (where ionic recombination 
occurs during glow discharge) near the electrodes and the housing wall coincide, and this can be 
highly advantageous for sustaining PAGD production. The same applies to flat plates in flat 
surface parallelepiped housings 64. 


2) The most effective axial probe 62 is either a single half-length rigid rod or a pair of axial 
probes 62 separated at the center of the discharge tube 50 by a gap of more than | cm, 4-6 cm 
being optimum. Whereas an axial wire will perform satisfactorily as a probe 62, the rigid rod has 
the advantage of not yielding to a direct mechanical transduction of the electrodynamic force 
effected upon it by the discharge or to force created by the acquisition of a constant space charge. 
A split axial probe 62 facilitates the exciter function and assures PAGD operation by preventing 
a formation of a stable axial space-charge at high-current operation. 


3) A cooling coil (made of rubber, polymer, glass or copper tubing) surrounding housing 52/64 is 
useful to counterbalance the heating of the anode 56/cathode 54 which promotes the production 
of semi-thermionic VAD channels and even thermionic normal glow discharges. A coolant pipe 
system that weaves through the plates can also be used for this purpose, in which case flat plates 
are preferred. 


4) Larger anode 56/cathode 54 surfaces are required as the interelectrode gap is increased. And 
inversely, larger anode 54/cathode 56 surfaces operate best if larger interelectrode gaps are used; 
however, the breakdown voltage also increases with larger interelectrode gaps. 


5) One of the limitations of these discharge tubes stems from their continuous operation at high 
applied currents and from eventual slippage into the VAD regime, both of which promote a 
deposit of sputtered metal atoms on the inner walls of the housing 52, 64 thereby making them 
conductive. In order to minimize this problem, electromagnets may be wound longitudinally over 
the housing 52, 64 (one at each end), to limit lateral dispersion of the discharge vortices. 


It is apparent that several factors affect PAGD production namely: cold cathode work function, 
voltage, current, parallel capacitance, gas fill, pressure, geometry plate area and interelectrode 
gap distance. Except for capacitance at the high end of the scale, each of these factors affect the 
high and low limits of the PAGD, for any given set of conditions. Heretofore, parameters such as 
plate area in vacuum tubes have not been previously identified as factors which affect the 
breakdown field values and the sustaining/extinction potentials of a glow or an arc discharge. 


This suggests that the observed auto-electronic field emission in the PAGD regime is a function 
of physical factors which to date have been unrecognized. It further suggests that field emission 
is not a property exclusive to the VAD, ie. that it is also a property of the pulsed operation of an 
abnormal glow discharge in low to very high vacua. 


The present discharge tubes 50 provide a design capable of transducing high peak pulse currents 
at very low field strength, over a wide range of frequencies with minimal slippage of the PAGD 
operation into either the NGD or the VAD regimes. 


Although the examples described above utilise discharge tubes with symmetrical anode and 
cathode plates and floating probe electrodes, many other arrangements are possible. Thus the 
characteristics of the tubes may be adjusted by connecting the probe (or probes) through a 
capacitor to the anode or cathode to form an auxiliary anode or cathode. 


Since only the cathode need be have an extended surface area, the probe of the tubes described 
may be connected as an anode, with the plate electrodes connected as either strapped or 
independent cathodes. Examples of such connections are shown in FIGS. 21A and 21B, which 
show how to incorporate a discharge tube operating in the PAGD regime in an inverter circuit so 
that the pulse output may be utilized by a remotely located alternating current device. The 
intermittency of the pulses produced by the arrangements described above are not conducive to 
efficient operation of conventional transformers, and a push-pull circuit arrangement is preferred. 
While such an arrangement could utilize two discharge tubes, an advantageous arrangement 
utilizes a single tube of the type described in the parent application, as shown in FIG. 21A. In 
this instance, both plates 8a and 8b of the tube act as cathodes and are connected to the diode 5, 
and the probe or auxiliary electrode, which is typically of tungsten, acts as a common anode 9 
and is connected to the diode 6. The capacitors 10a and 10b are connected to opposite ends of a 
centre-tapped primary winding of a transformer 26, providing an alternating circuit output 
through a secondary winding. The centre-tap of the primary winding is connected to the 
electrode 9. The two halves of the primary winding inductively couple the cathode circuits in 
antiphase, thus synchronising the PAGD pulse trains involving the two cathodes in antiphase. 


In a modification of the circuit, shown in FIG. 21B, the capacitors 10a and 10b are connected 
directly to the electrode 9, and the primary of the transformer 26 is connected directly between 
the two cathodes with its centre tap connected to the diode 5. Whilst this arrangement bears some 
superficial resemblance to known inverter circuits employing VAD devices, it should be noted 
that the circuit is completely self-commutating, and does not need moving external magnetic 
fields to provide commutation as in the prior art. 


The electrodes themselves may be formed in various configurations. Provided that both the 
anode and cathode electrodes have sufficiently low impedance to sustain the current densities 
associated with PAGD without rapid deterioration or overheating, particularly of the cathode, 
and provided that the cathode presents a surface of extended area to the anode and is sufficiently 
separated from it that the cathodic plasma eruptions associated with AGD do not reach the anode 
to complete a VAD channel, the electrode separation and cathode surface area can be varied over 
a wide range. Large cathode surface areas tend to reduce the potential required to initiate AGD, 
and reduced electrode separations increase the risk of entering the VAD region. In practice the 


cathode area should usually be at least 2 sq. cm and preferably at least 16 sq. cm, and the 
electrode spacing should be at least 2 cm and preferably at least 3.5 cm. 


Particularly when the probe is used as an anode, it may advantageously be formed as a wire grid 
or mesh parallel to one or more plate electrodes acting as a cathode or cathodes. Cathodes may 
be arranged on one or both sides, or surounding a rod anode, or facing a point anode. 


Table 7 shows PAGD frequency results for various electrode configurations which have been 
tested. Configuration sd is a diode with plate electrodes and no probe, and configuration sd* adds 
an unconnected axial probe. In configuration t the probe was connected by a capacitor to the 
cathode. Configurations dd1 and dd2 use double diode configurations, with plate cathodes and an 
intermediate anode, a rod in the first case and a plate in the second case. Configuration cd used a 
cylindrical cathode and an axial rod anode. These tests indicate that an extended area of both the 
anode and cathode is desirable, although the area of the cathode has a greater influence. 


TABLE 7 


"Broken in" H34 cathodes (128 cm.sup.2 plates for all configurations 
except cd; >1 .times. 10.sup.6 pulses) at 0.8 Torr pressure, 6 cm 
distance 

between plates, 3 cm distance of plate to axial or intercalated 
member, when applicable. V.about.540DC; Iav = 0.3A. 


PPS 
(@ 1 running 
Gap 
Configuration where n = 30) 
in cm. 
sd 10 .4+-.2 6cm. 
sd* 6.4+-.3 6cm. 
t 19 .4+-.4 6cm. 


dd (1) 65 .+-. 11 3. cm. 
dd (2) 88 .+-.7 3 cm. 
cd.sup.o 121 .4+-. 143 cm. 


sd* = single plate diode with axial member not conected 
cd.sup.o = cylindrical cathode area of 876.5 cm.sup.2 


The anode is preferably formed of metal of a relatively high work function, and the cathode of 
metal of a comparatively low work function, although in many cases the same material may be 
used for both as exemplified above. In discharge tubes, where it is desired to be able to reverse 
plate polarity, utilisation of the same metal for both electrodes will be advantageous. For axial 
probes or axial anodes, tungsten will give good results. Hollow or solid rods of the same metals 


selected for the cathodes may also be employed. Axial rods of tungsten or other selected metals 
may also be used as cathodes provided that they present sufficient surface area to th anode. 


The best cathode materials identified to date are aluminum and its alloys, zinc, nickel, soft iron 
and silver. Cathodes made of copper and its alloys, and of steel, support PAGD but are of much 
poorer performance. 


In Table 8 sampled data from experiments performed with different cathode metals (elemental or 
alloys) are shown. Except for the first two entries in Table 8, which utilized a perpendicular 
"surface-to-point" type configuration (with the "point" being the lateral area of a tungsten rod 
utilized as a cathode), all the other entries were obtained with single diode configurations, 
utilizing parallel plates at various gap distances. Most of the column headings are self- 
explanatory, but it should be noted that the voltages shown are breakdown values which, when 
indicated, are also minimal breakdown voltages for the discharge type shown. 


As exemplified in entries 1 and 2, for two different Argon pressures, tungsten cathodes can 
support the same cold-cathode type of low-field spontaneous emission responsible for the PAGD 
regime which we have identified in diverse aluminum cathodes. This matches the previous 
observation of such discontinuous emissions being aided by an axial tungsten member when 
discharge tubes with aluminum plates are connected in the triode configuration. A higher 
potential (750 VDC), however, is needed with this configuration and tungsten cathodes, than that 
required by the lowest area aluminum plates tested (cp entries | and 2 with 3-7). 


In entries 3 to 12, small (4 cm2) H34 aluminum plates are compared for different gap distances 
(3 vs. 9 cm), and within each group (entries 3 to 7, and entries 8 to 12) for varying pressure and 
nature of the residual gas. The net effect of increasing the gap distance is to increase the potential 
needed for electrical breakdown of the vacuum (cp VDC values for entries 4-7 with 9-12), as 
expected from Paschen's law. A trend for higher PAGD input currents, as a function of the 
higher vacua, is also apparent throughout this group. 


In entries 13 to 28, wider aluminum cathodes (16 cm2) were compared at two different gap 
distances (2 and 4 cm, respectively, for entries 13 to 20 and 21 to 28), for different pressures in 
air or argon atmospheres. At the same specified battery breakdown voltages utilized, the shorter 
gap produces much higher PAGD frequencies (100 PPS vs 30-52 at 0.8 T Argon, respectively, 
entry 14 and entries 25 and 28). The shorter gap also promotes the setting in of a vacuum arc 
discharge, when compared to the larger gap at the same voltage and potential (cp entry 16 with 
entry 26). Lastly, it is apparent that the PAGD frequency equally increases in the presence of 
argon (entries 24-26) with respect to air (entries 21-23), and with increasing input current (see 
entries 17 to 19) within the current range characteristic of the PAGD at the same pressure (1 
Torr). 


In entries 29 to 35, and 75 to 76, utilization of brass cathodes is examined for purposes of PAGD 
production. Within the PAGD current and voltage ranges determined for aluminum and other 
metals, brass cathodes perform poorly, with low or very low pulsation frequencies (entries 30, 31 
and 76) and very erratic bursts of activity (entries 32, 34 and 35). Unlike the typically single 
aluminum and tungsten PAGD emission foci, brass presents multiple small cathode spot 


localizations in the same pulse. The pulsed emission, however, like those of aluminum, follows 
the same cyclic path of abnormal glow saturation, focusing of the discharge at the emission foci, 
and subsequent collapse of the saturated glow. 


Results for bronze-aluminum alloy cathodes are shown in entries 36 to 41, and they indicate that 
this alloy does not perform as satisfactorily as aluminum for PAGD production, but it is certainly 
utilizable. However, like brass, in the presence of Argon, erratic bursts of emission pulses are 
also observed (cf entry 41), without the development of a VAD-type regime. 


Iron, nickel and zinc cathodes, tested in the following sequences (respectively entries 42-50, 51- 
53, and 54-60), proved to be amongst the best cathodes for PAGD production this purpose. 
Quasi-regular high PAGD frequencies are possible utilizing these metals (cp entry 49 & entry 
60), which appeared to perform best with argon rather than air. Iron plates seem to eject the least 
metal and can sustain very regular frequencies of pulsed abnormal glow discharges. Zinc 
cathodes ejected the most metal and most easily slipped into a vacuum arc discharge having the 
aspect of a meandering flame surrounding the cathodes spots. With zinc cathodes, the VAD 
regime would onset in air at pressure and current values characteristic of the PAGD regime in 
Argon (cp entry 55 with entry 60), the window of the transition between the NGD and the VAD 
being rather narrow or absent. Even in Argon, this window remained relatively narrow in terms 
of its pressure range. 


Tubes for pulse generators were also built with apposed cylindrical section electrodes made of 
silver nitrate directly coated onto the glass inner surface, and having a cross- section 
fundamentally identical to that of FIG. 4. Because of this geometry, the gap distance given is the 
average distance between the center and the extremities of the cylindrical electrodes. 
Experiments with such a device showed that silver in greater thickness would also form a 
suitable cathode to support PAGD production (entries 64 and 65). The emission loci in silver 
form single cathode spots for each pulse generated, as with aluminum, tungsten, zinc, nickel and 
iron cathodes; however, these intermittent silver cathode emitters travel laterally to form quasi- 
continuous tracks of ejected cathode material. 


Lastly, 64 cm2 wide copper and aluminum plates were compared, in entries 66-74 and 61-63, 
respectively. In the presence of air, under the same pressure, applied voltage and current 
conditions, copper cathodes do not support PAGD production (unless triggered by external 
proximity of high-frequency spark gaps, eg a Tesla coil, or a moving static charge, or a moving 
magnetic field), whereas aluminum cathodes do (cp entries 61 and 66). However, in argon 
(entries 68, 70-72) or helium (entries 73-74) atmospheres, copper cathodes readily supported 
PAGD production, though they required greater input currents to attain about half the PAGD 
frequency observed using aluminum plates. The PAGD region is also particularly narrow with 
the copper cathodes, when the voltage and current are at threshold levels needed for eliciting the 
regime (cf entries 68 and 69). It is easy to see the slowing down of the PAGD frequency in these 
cathodes, apparently due to the rapid heating of their surface (also observed with brass and 
bronze alloys): the cycle of onset of an abnormal cathode glow, followed by a localized cathode 
eruption, then by a total or partial collapse of the abnormal glow onto the electrodes and its 
subsequent re- instatement, slows down progressively as the setting in of the cathode glow 
becomes more intense in luminosity and finally ceases giving way to the auto-electronic 


emission. A semi-thermionic abnormal glow discharge then sets in. This transition of the PAGD 
regime to a semi-thermionic AGD regime, in tubes using copper cathodes, is all the more 
prevalent as higher frequencies and higher currents are employed to stimulate the pulse 
generator, and it may explain the observed erratic behaviour of the copper-containing alloys, 
brass and bronze. Finally, the copper cathode emissions accompanying a single pulse were not 
single but multiple, and clustered in a neighbourhood, as was also observed in brass and bronze- 
aluminum alloys. 


All the above PAGD cathode emitters that had reasonable characteristics (regular or quasi- 
regular spontaneous pulse discharges) presented a bell-like distribution for the discharge 
frequency, with the higher vacua beyond a given pressure having the effect of decreasing the 
frequency of the PAGD emission, while increasing the input and output peak currents as well as 
the cathode voltage drop of each pulse. Lastly, caesium emitters were also employed at these 
input currents to support PAGD production successfully. Other metals considered promising are 
bismuth, cadmium and antimony. 


TABLE 8 


Cathode Area Pressure Discharge 


gap 
Material cm2 
Gas in Torr 
PPS type incm 
VDC DCA 
1 Tungsten 
0.5 
Argon 
0.8 4 PAGD 4 7500.2 
min. 
2 Tungsten 
0.5 
Argon 


0.5 18 PAGD 4 7500.3 
3 Aluminum 
4 Air0.9 1 PAGD 3 5640.2 
(H34) 
4 Aluminum 
4 Argon 
0.9 2 PAGD 3 5640.3 
(H34) 
5 Aluminum 
4 Argon 
0.7 1.55 PAGD 3 5640.4 
(H34) 


6 Aluminum 
4 Argon 
0.4 12 PAGD 3 5640.45 
(H34) 
7 Aluminum 
4 Argon 
0.3 0.5 PAGD 3 5640.5 
(H34) 
8 Aluminum 
4 Argon 
4-0.01 
0 None#9 5640 
(H34) 
9 Aluminum 
4 Argon 
0.9 3.5PAGD 9 8500.4 
(H34) min. 
10 Aluminum 
4 Argon 
0.4 20 PAGD 9 9000.45 
(R34) min. 
11 Aluminum 
4 Argon 
0.2 2 PAGD 9 9500.5 
(R34) min. 
12 Aluminum 
4 Argon 
0.1 I PAGD 9 9500.5 
(H34) min. 
13 Aluminum 
16 Argon 
2.0 50 PAGD 2 5600.8 
(H34) 
14 Aluminum 
16 Argon 
0.8 100 PAGD 2 560 1.2 
(H34) 
15 Aluminum 
16 Argon 
0.3 10 PAGD 2 5600.4 
(H34) 
16 Aluminum 
16 Argon 
0.3 erratic 
VAD# 2 5601.1 
(H34) 


17 Aluminum 


16 Argon 
1.0 20 PAGD 2 2600.05 
(H34) min. 
18 Aluminum 
16 Argon 
1.0 100 PAGD 2 260 0.7 
(H34) min. 
19 Aluminum 
16 Argon 
1.0 185 PAGD 2 260 1.6 
(H34) min. 
20 Aluminum 
16 Argon 


0.1 2.5PAGD 2 3500.03 
(H34) 
21 Aluminum 
16 Air 0.8 0.4PAGD 4 5600.3 
(H34) 
22 Aluminum 
16 Air0.5 20 PAGD 4 5600.5 
(H34) 
23 Aluminum 
16 Air 0.3 1.2PAGD 4 5600.5 
(H34) 
24 Aluminum 
16 Argon 
1.0 1.2PAGD 4 5600.5 
(H34) 
25 Aluminum 
16 Argon 
0.8 30 PAGD 4 5600.6 
(H34) 
26 Aluminum 
16 Argon 
0.3 8 PAGD 4 5600.7 
(H34) 
27 Aluminum 
16 Argon 
0.8 10 PAGD 4 5500.2 
(H34) 
28 Aluminum 
16 Argon 
0.8 52 PAGD 4 5501.0 
(H34) 
29 Brass 16 Air 2-0.6 


0 None 4 5600 
30 Brass 16 Air 0.01 0.01 
PAGD 4 560ND 
31 Brass 16 Air 0.3 0.4PAGD 4 5600.3 
32 Brass 16 Air 0.2 bursts 
PAGD#4 720 ND 
33 Brass 16 Argon 
2-0.3 
0 None* 4 5600 
34 Brass 16 Argon 
0.9 bursts 
PAGD# 4 6300.5 
min. 
35 Brass 16 Argon 
0.8 .about.20 
PAGD 4 7500.7 
erratic 
36 Bronze- 
16 Argon 
1 O None 4 5680 
Aluminum 
37 Bronze- 
16 Argon 
0.5 0.4PAGD 4 568 0.3 
Aluminum 
38 Bronze- 
16 Argon 
0.3 0.6PAGD 4 568 0.3 
Aluminum 
39 Bronze- 
16 Argon 
0.8 1 PAGD#4 5700.35 
Aluminum 
40 Bronze- 
16 Argon 
0.8 2.8PAGD 4 7500.4 
Aluminum 
41 Bronze- 
16 Air 0.3 5-15 
PAGD# 4 750 0.5 
Aluminum 
42 Iron 16 Air 0.3/0.8 
0 PAGD 4 5600 
43 Iron 16 Air 0.25/0.18 
0.2 PAGD 4 5600.3 
44 Iron 16 Argon 


0.8 0.12 
PAGD 4 5600.3 
45 Iron 16 Argon 
0.6 0.4PAGD 4 560ND 
46 Iron 16 Argon 
0.4 0 PAGD 4 5600 
47 Iron 16 Argon 
2.0 3 PAGD 4 7200.4 
48 Iron 16 Argon 
1.0 1 PAGD 4 7500.3 
49 Iron 16 Argon 
1.0 26 PAGD 4 950 1.05 
50 Iron 16 Argon 
0.8 0.1 PAGD 4 7200.8 
51 Nickel 
16 Argon 
2 1 PAGD 9 1000 0.2 
52 Nickel 
16 Argon 
1 2 PAGD 9 9500.3 
53 Nickel 
16 Argon 
0.5 0.5PAGD 9 1000 0.2 
54 Zinc 16 Air 2-0.8 
0 VAD 4 564 1.6-1.3 
55 Zinc 16 Air 2-0.8 
0 VAD 4 5640.8 
56 Zinc 16 Air 0.8-0.2 
0 th. AGD 
4 564 0.03 
57 Zinc 16 Argon 
2-0.8 
0 VAD 4 564 1.8-1.2 
58 Zinc 16 Argon 
0.9-0.2 
0 th.AAGD 
4 560 
0.1/1000 
59 Zinc 16 Argon 
1.0 1 PAGD 4 5600.3 
60 Zinc 16 Argon 
1.0 23 PAGD 4 950 1.0 
di Aluminum 
64 Air 0.8 5 PAGD 5.5 560 0.4 
(H34) 
.about.2 


Aluminum 
64 Argon 
0.8 12 PAGD 5.5 560 0.5 
(H34) 
63 Aluminum 
64 Argon 
0.8 62 PAGD 5.5 540 0.9 
(R34) 
64 Silver 
64 Argon 
0.8 10 PAGD 5.5 560 0.2 
65 Silver 
64 Argon 
0.2 1.2 PAGD 5.5 560 0.7 
66 Copper 
64 Air 4-0.01 
0 None* 5.5 560 mD 
67 Copper 
64 Argon 
4-0.4 
0 None* 5.5 560 ND 
68 Copper 
64 Argon 
0.3 0.44 
PAGD# 5.5 560 0.5 
69 Copper 
64 Argon 
0.250 Th. AGD 
5.5 560 0 
70 Copper 
64 Argon 
0.8 5 PAGD 5.5 580 0.2 
min. 
71 Copper 
64 Argon 
0.8 33 PAGD 5.5 580 0.9 
72 Copper 
64 Argon 
0.1 1 PAGD 5.5 900 0.5 
min. 
73 Copper 


64 Helium 
0.9 0 None * 
5.5 560 0 
74 Copper 


64 Helium 
0.2 0.5 PAGD 5.5 560 0.7 
min. 

75 Brass 64 Argon 

4-0.6 

0 None * 
4 5600 

76 Brass 64 Argon 

0.5 0.2PAGD 4 5600.3 


*Single pulses of abnormal glow discharge could be elicited by moving 
static charges or the proximity of high frequency alternating currents. 
# PAGD production was erratic. 


Shaping of the cathode is not critical, although it should be such as to provide a reasonably 
uniform distance between different parts of its surface and the anode. Cylindrical or multiple part 
cylindrical electrodes may conveniently be used with rod anodes, or a flat cathode when the 
anode is a flat plate or mesh, or the electrode separation is large. Walls of the discharge tube 
should be sufficiently spaced from the electrodes that metal sputtered from the cathode does not 
build up a path for arcing or act as an auxiliary electrode modifying the characteristics of the 
tube. 


The static and dynamic characteristics of the external circuit which cooperates with the tube must 
be such as to prevent the plasma eruptions from the cathode during PAGD from acquiring 
sufficient energy to reach the anode and forming a continuous VAD channel. This involves inter 
alia the physical dimensions of the tube, its gas content, the impedance of the supply and any 
associated ballast resistor, and the energy storage capacity of any reactive components in the 
pulse generator circuit, such that the potential across the tube falls below the AGD extinction 
potential before a plasma channel to the anode is established. Although it may be possible to 
acieve this with a very small cathode area or small interelectrode gap, the amounts of energy 
involved in creating the plasma eruptions and released by their collapse will likely become too 
small to be useful. 


In conclusion, we have developed a series of pulse generators exploiting the abnormal glow 
discharge regime, as well as a series of low to very high vacuum discharge tubes which support 
the production of PAGDs. In testing these devices we have shown that: 


the low field strengths and typical low emission current densities observed in the PAGD regime 
are not predicted by any existing field emission or space-charge theories; 


the PAGD regime responds asymmetrically to the polarity of the applied voltage at high applied 
currents; 


at low applied currents, the PAGD pulse rate increases with the applied voltage and the current 
up to an observed plateau; 


at mid to high applied currents, the PAGD pulse rate increases with an increase in current and 
with a lowering of the extinction potential; 


the PAGD pulse rate also varies with the composition of the cathode material (the pulse rate is 
promoted by materials having a low work function) and increases with a decrease in pressure, 
during pumpdown, to a maximal peak rate, thereafter either diminishing to the point at which the 
discharge extinguishes or gives way to x-ray production (depending on the magnitude of the 
applied potential); 


larger area plates lower the field strength values needed to elicit comparable PAGD production, 
displace the PAGD region downward in the pressure scale and increase the peak PAGD rate; 


higher power supply capacitances slow down the PAGD rate. 


Exploitation of PAGD permits the production of highly efficient pulse generators for the 
production of endogenously generated abnormal glow discharge pulses triggered by intense, 
cathodic auto-electronic emissions under conditions of a constantly applied DC potential. 


These pulse generators have diverse industrial applications; directly, they may be used as 
stroboscopic light sources, for vacuum deposition of cathode materials or cathode coatings (eg. 
polymer deposition or aluminum mirroring of target surfaces), detection of ionizing radiation 
fields, or electrostatic and electromagnetic proximity fields, high power noise-signal generation, 
destructive component testing (transient response) or destructive testing of materials in vacua 
(eg. insulations), high frequency medium voltage power supply applications (switching supplies 
and inverters), as an oscillator or as part of a pulse forming network. Indirectly, they may be used 
for laser pulsing, flash tube pulsing or for research (eg. chemical reaction triggering) and 
industrial switching applications. 


Average Electrode Current Densities 


Table 9 shows additional data related to that of Example 5 and Table 6. In Table 9, columns A 
through G are the same as in Table 6 for ease of reference. Current densities (Table 9, columns I 
and M) for the overall electrode areas employed were determined experimentally and compared 
to the values predicted on the basis of the glow discharge theory (Table 9, columns H and L), 
under the same conditions and with the same devices as described in Example 5. As explained 
above in Example 5, and given a linear factor k.sub.L, two vacuum tubes "a" and "b", will have 
the same breakdown voltage if the pressure of "b" decreases by 1/k.sub.L, with the result that J 
(the average electrode current density) should decrease by 1/k.sub.L 2 while J/p.sup.2 should 
remain constant (if the pressure varies). Predicted and experimentally determined J/p.sup.2 
values are shown in columns J and K of Table 9. Essentially, as the area factor between the two 
pulse generators is k.sub.A =k.sub.L 2, both the charge density r and the current density J should 
change by 1/k.sub.L 2=1/k.sub.A, ie. inversely to the plate area factor k.sub.A. This is indeed 
what is observed at breakdown (Vb), for invariant pressure groups 5 and 6, columns H to K, 


Table 9. The same relation however does not apply as a function of the maximum input power 
and lowest sustaining or extinction voltages (columns L to O, Table 1), respectively, 676 and 368 
V, as the plate current density and J/p.sup.2 values of the same groups 5 and 6 are virtually 
identical, despite the invariant pressure and the k.sub.A =k.sub.L 2 area factor between the two 
pulse generators. 


Examples of typical average electrode current densities encountered in the PAGD regime are 
shown in Table 10 for different area aluminum plates, as a function of the input current. 
Electrode J values vary from 10.sup.-2 A/m.sup.2 to 10.sup.3 A/m.sup.2. 


Emission Structure, Area and Current Densities 


Determination of the videographed equatorial diameter of the inner core of the cathode plasma 
ball at the base of each PAGD channel allowed us to approximate grossly the emission area per 
pulse and the pulse current density at the emitter surface, utilizing a reactor (#1 of Table 1) built 
with H34 aluminum plates. Measurements were taken laterally from the extreme infra-red light 
component alone of the pulsed abnormal discharges at fully closed aperture. 


At PAGD breakdown voltages (Vb) of 1100 to 1350, the mean equatorial area of the cathode 
plasma globule was 2.8.+-.0.03 mm.sup.2. At PAGD plateau breakdown (Vb) voltages of 700 to 
850 volts, the mean equatorial area of the cathode PAGD plasma globules were 3.8 and 0.95 
mm.sup.2 with anode and cathode voltages respectively (#4 and 2, Table 11). As indicated by the 
input current progression of groups 2 to 5, the mean equatorial area of the cathode plasma 
globule increases with increasing input current (cf columns B and C, Table 11). Group 6, Table 
11 shows similar results for an Alzak cathode. This Videographic determination of the mean 
equatorial area of the cathode plasma globule allowed an estimation of the overall emission area, 
and thus the calculation of (uncorrected) emission current densities (J.sub.cm), shown in column 
D, Table 11. 


Autographic analysis of the PAGD-induced cathode craters in Alzak plates was performed next, 
and their aspect, average inner diameter and maximal depth were determined (device 2 of Table 
1) after 30 seconds of operation at 500 PPS, Only isolated craters were measured, following the 
autograph method of Daalder (Daalder, J. E. (1974) "Diameter and current density of single and 
multiple cathode discharges in vacuum", IEEE Trans Power Appar Syst, PAS-93:1747). The 
PAGD operation, at levels where Vb and Vx were very close, showed a discharge that, despite 
the smoothness of the surface, tended to move over most of the cathode, with the highest 
concentration of emission craters found at the lateral edges. After PAGD operation, two types 
and sizes of craters could be observed: 


1) the large type, or primary craters, which had an average inner diameter of 0.28.+-.0.03 mm 
and a mean area of 0.000615.+-.SE 7*10.sup.-5 cm.sup.2, see group 9, Table 11; 


2) smaller pits, typically distributed radially around a major crater or a cluster of these, and 
which have a mean diameter of 5.5 .mu.m. 


The primary craters often occur in discrete clusters of 2 to >10 such craters, defining surface 
neighbourhood regions of PAGD emission where the discharge repetitively struck. The inner or 
bottom circular area of the primary craters characteristically shows a twirl or swirling pattern of 
molten metal along one of its diameters with solidified metal droplets scattered about. Gross 
macroscopic examination of these craters exhibits a whitish periphery. 


A comparison of the emission area values obtained by the autographic method of crater size 
determination and the videographic method of measuring the equatorial cathode ball diameter, 
indicates a substantial divergence between them, and the resultant estimation of the current 
density at the primary emission site. The reason for the discrepancy between the two methods 
appears to be due to the emission structure encountered micrographically: even though 
measurements of the luminous emission globules did not include the zones of less intense 
luminosity (the fringe), metallographic examination showed that each focus of emission had a 
multiplicity of minor emission craters associated with it; these secondary craters were dispersed 
in a radius of three to four primary crater diameters from the primary crater's center, and they 
thereby increased the total area involved in associated emission to an average of 0.037 cm.sup.2. 
This corresponds rather well to the obtained videographic value of an area of 0.044 cm.sup.2 for 
the cathode plasma globules in Alzak plates, (group 6 of Table 11) as measured on the cathode 
that was later disassembled for autographic analysis. Typically, the videographic method over 
estimates the area of primary emission site by 62 to 88.times.. The two methods thus identify 
distinct structures of the emission process: whereas the metallographic method identifies primary 
emission sites, the videographic method identifies the overall area of the emission complex 
which includes the secondary craters associated with the primary emission site. Due to these 
findings, and based upon the metallographic measurements, a general correction factor of 
75.times. was applied to determine the PAGD emission areas and current densities at the primary 
emission site measured videographically, as shown in group #'s | to 6, columns F to H, Table 11. 
These values correspond well with the values obtained, for the same type of plate material, by 
the metallographic method (compare for example group 6 with group 9), to the advantage of the 
videographic method which does not require disassembly of the reactor. With this approach, 
PAGD primary emission site current densities as low as | to 2.5*10.sup.5 have been measured. 


Autographic analysis of the PAGD-induced cathode craters in H34 plates was equally 
performed, and their average inner diameter and maximal depth determined, examples of which 
are given in groups 7 and 8, Table 11. The secondary craters characteristically found in Alzak 
plates, along fracture lines radiating from the main crater, are absent in H34 plates; instead, in 
H34 plates, one observes a roughened surface surrounding the emission crater, quite distinct 
from the original rough aspect of the pulled finish of these hardened aluminum plates. Also 
unlike the Alzak main craters, the H34 craters often have a convex center occupied by a cooled 
molten metal droplet, whereas the Alzak craters had a concave, hollowed out aspect. 


With the data obtained by the metallographic method of crater measurement, we estimated the 
volume of metal ejected from the cathode, by assuming that the crater represents a concavity 
analogous to a spherical segment having a single base (1/6.pi.*H 3r.sup.2 +H.sup.2 !, where H is 
the height of the spherical segment and r the radius of the sphere), while disregarding the volume 
of the central droplet leftover from the emission. The following are mean crater diameters (D), 


crater depths (H) and volumes (V) of ejected metallic material for two types of aluminum 
cathodes, Alzak and H34 hardened aluminum, subject to a high input current PAGD: 


1--Alzak:D-0.028 cm.+-.0.003; H-0.002 cm.+-.0.0002; V-6.2*10.sup.-7 cm.sup.3 ; 
2--H34:D-0.0115 cm.+-.0.0004; H-0.0006.+-.0.0001; V-3.1*10.sup.-8 cm.sup.3 ; 


These data indicate that, on the basis of the input currents, the PAGD reactors do not reach the 
critical value of about 7*10.sup.8 A/m.sup.2 ie the threshold required by the Fowler-Nordheim 
theory for field emission. Nonetheless, auto-electronic emission is occurring, at low applied 
fields and low emission current densities. Based on measurements of the peak pulse current 
developed by the reactor, there is an anomalous reaction current set up within the reactor. This is 
exemplified in FIG. 18B. These anomalous reaction currents may be as low as 100 mA but, 
under conditions of most interest, are of the order of 0.5 to >200 A. On the basis of this 
anomalous reaction current phenomenon, primary emission current densities of the order of 
10.sup.7 to 10.sup.9 A/m.sup.2 can be calculated. 


Low Field Emission 


Unlike prior art planar or coaxial electrode discharge devices (eg Boetcher, U.S. Pat. No. 
3,663,855; Conrad, U.S. Pat. No. 4,764,394; Alexandrovich, et al, U.S. Pat. No. 3,821,580; 
Dethlefsen, U.S. Pat. No. 5,126,638), which utilize short gap and high field primary or trigger 
discharges (typically >100,000 V/m), the PAGD reactors are essentially low breakdown field 
devices with long gaps, and which advantageously employ the area effect to reduce the field 
strength, as described previously with reference to FIG. 11. Typical examples of the values of the 
PAGD breakdown fields at various negative pressures, for aluminum and nickel cathodes of 
reactors that were sealed (at diffusion pump vacua) or pumped down (by rotary pump action), are 
shown in Table 12. The breakdown field values mostly range from 5,000 to about 30,000 V/m. 
Similar ranges are shown in FIG. 11 where PAGD breakdown fields can be seen to vary from a 
minimum of 2,730-5,090 V/m to a maximum of 15,640 V/m. (Extinction field values may be as 
low as 1,000 to 2,000 V/m.) As previously discussed, the breakdown field value is modulated by 
the voltage reduction area effect, the interelectrode gap distance and the residual gas pressure in 
the gap. Generally, increasing the gap distance increases the required field strength. The voltage 
reduction effect of large area electrodes appears to be mainly responsible for the low field 
breakdown characteristics of the self-generating auto-electronic emissions encountered in the 
PAGD regime. Field-emission theory typically requires a very high breakdown field value, 
greater than 2*10.sup.9 V/m, for auto-electronic emission (eg in a VAD). Disregarding 
momentarily the fact that the PAGD has a positive I/V.sup.2 slope and taking its cathode- or 
anode-supplied voltage intercepts (0.0005 and 0.00005, respectively) to calculate the field- 
enhancement factor .beta. required by the field-emission theory to explain the unpredicted auto- 
electronic emissions observed in the PAGD regime, we end up with .beta. values of the order of 
10.sup.6 to 10.sup.7 (for actual fields of 15,000 V/m), if we were to assume, incorrectly, that the 
long gap PAGD operates like a (short-gap) VAD. Indeed, what is remarkable about the PAGD 
regime in these reactors is the very low (>10.sup.5 -fold lower) values of the fields required for 
the PAGD transduction of high current densities, a phenomenon that actually occurs during 
known VAD regimes (cold cathode or thermionic), but typically only at 10.sup.2 -fold lower 


values than those required and predicted by the field-emission theory (Farrail, G. A. (1980) 
"Electrical breakdown in vacuum", in ~ Vacuum arcs, theory and application’, Lafferty, J. M., ed , 
p20 & f, J. Wiley & Sons, N.Y., N.Y.). 


Pulse Input Energy 


Pulse input energy was determined for a variety of conditions (pressure, gap, electrode area, 
residual gas, input current and input voltage, duration of input pulse, cathode material, etc) and 
typical examples are presented in Table 13. In the PAGD regime, input pulse duration and 
corresponding duty cycle are self-regulated events dependent upon the frequency controlling 
factors already discussed, and thus the input pulse times shown in Table 13 are spontaneous and 
not externally determined, as would be the case for interrupted vacuum-arc discharges (IVADs). 
As a function of the input power characteristics, input energy per pulse in the PAGD regime 
ranged from as low as 1 mJ to >112 J (Table 13). Values as high as 250 J/PAGD input energy 
have been determined without slippage to a VAD regime for typical 5-8 cm gap, 4 to 128 
cm.sup.2 plate reactors. Under the same conditions, higher values will promote slippage of the 
PAGD into the VAD regime. However, higher values should be possible with still larger 
electrode spacing and higher input currents (eg 4 to 10 A). 


Reactor Pulse Energy 


Typical input, reactor and output energies per pulse, respectively, columns A to C, ordered 
vertically by increasing input energy, are shown in Table 14. The data was obtained with plate 
reactors of 4 to 128 cm.sup.2 cathode areas, gaps of 5 to 8 cm, at different pressures (in air or 
argon) and PPS rates of 0.1 to 110 (column D, Table 14). Two separate types of associated 
circuits were utilized to measure the output energy per pulse (column C, Table 14): 


1) In a double diode configuration, oscillographic reactor measurements for groups | to 3, Table 
6, were taken at the junctions of the cathodes with capacitors 10a and 10b (FIG. 21A), and at the 
junction of the axial anode with another capacitor placed prior to the center tap of transformer 
26, in series with both parallel capacitors 10a and 10b. Coils 26a and 26b of transformer 26 were 
replaced by a third series capacitor intermediate parallel capacitors 10a and 10b, and 
oscillographic AC output readings taken across this capacitor (groups | to 3, Table 14); the total 
series capacitance was 5.3 .mu.F. 


2) In a single diode configuration, oscillographic reactor measurements for groups 4 to 14, Table 
6, were taken at the junctions of the cathode with capacitor C3, and of the anode with capacitor 
C5 (see FIG. 9 of our copending U.S. application No. 08/054,111 entitled "Energy Conversion 
System"), and oscillographic or long-term DC output readings were determined at the input to 
the battery pack CP; the C3/CS series capacitance was 17.5 mF. 


Two conclusions, independently from all other varying conditions, may be taken from the data of 
Table 14: the pulse energy released within the reactor varies from <3 to >50.times. the input 
energy per pulse (column A vs columns B and C); and, in general, the reactor energy varies 
inversely to the pulse frequency (columns B and C, vs column D). In other experiments, reactor 
energies per pulse have been observed to reach >500 J. Given that the reactor pulse voltage (Vp) 


is determined by the extinction voltage Vx (Vp=Vb-Vx) and thus cannot reach the amplitude of 
the breakdown voltage Vb, this involution of energy observed per pulse in the reactor and at its 
output indicates that it is a current amplification phenomenon. Indeed, with input currents of 1.2 
to 1.7 A and input pulse energies of 1 to 30 J, peak pulse reactor currents have been observed to 
reach >150 A. 


Dynamic Capacitance of PAGD Reactors 


The static capacitance of typical reactors has been discussed in Example 6. A typical 128 
cm.sup.2 plate reactor would have a capacitance of the order of 2 pF, and at an applied 560 V 
potential, be capable of storing 0.3 micro-Joules, an infinitesimal quantity of energy (E=0.5 C 
V.sup.2, where E is in Joules, C in Farads and V in Volts). With a typical pulse input energy 
injection of 5 to 15 J, the reactor will develop 25 to >400 J per pulse; under these conditions at 
pulse reactor voltages (Vp) of 100 to 500, the dynamic capacitance of the discharge tube will 
range from 0.2 to 80 mF. 


Anomalous Reaction Forces in the PAGD Regime 


Determinations of the anomalous cathode reaction forces in the PAGD regime was carried out 
utilizing the reactor pulse energy or the pulse output energy, together with the metallographic 
data or by measuring the force in a reaction balance. The kinetic energy of each pulse was 
determined either directly, by integration of oscilloscopic pulse profiles, or indirectly, by long- 
term resistive discharge measurements of the batteries storing output power. The cathode 
material utilized for these experiments had a density of 1.86 g/cm.sup.3. For a mean net pulse 
output energy of 86.4 J (Net energy out=output reactor energy-input reactor energy), or 24 mWh, 
and a mean volume of cathode metal ejected of the order of 3.1*10.sup.-8 cm.sup.3, a single 
PAGD releases 5.8*10.sup.-8 g of metal in 40 to 50 msec, or 1.3*10.sup.15 Al ions. 
Accordingly, the calculated kinetic energy of each Al ion leaving the cathode is quite high, of the 
order of 4.8*10.sup.5 eV, more than three orders of magnitude that typically found in VADs 
(Tanberg, R (1930) "On the cathode of an arc drawn in vacuum", Phys Rev, 35:1080; Kobel, E 
(1930) "Pressure and high vapour jets at the cathodes of a mercury vacuum arc", Phys Rev, 
36:707; Plyutto, A. A. et al (1965) "High speed plasma streams in vacuum arcs", Sov Phys J Exp 
Theor Phys, 20:328). Under these conditions of PAGD production and measurement, the energy 
density of the Al cathode being operated in a PAGD reactor, is of the order of 2.8*10.sup.9 
J/cm.sup.3, only three orders of magnitude less than the energy density value of the energy 
priming the vacuum, as calculated by Aspden (""Gravitation", 1975 p.61). Corresponding rms 
vapor velocity of the ejected Al ions was 1.7*10.sup.8 cm/sec. Utilizing Tanberg's formula for 
the reaction force F.sub.R in dynes (F.sub.R =m*V/1.39), such a typical PAGD deploys an 
anomalous reaction force of 143.6 dynes. Determination of the anomalous ion force by reaction 
weight measurement, under similar conditions, yielded 245.2 dynes. Anomalous cathode reaction 
forces >300 dynes have been observed in other PAGD experiments (with pulse output energies 
of 25 to >100 mWh). 


In referring to the anomalous reaction forces present in VADs (Tanberg's and Kobel's work), 
Aspden has suggested a proportionality of the order of 100*i.sup.2 (where i is input current in 
real units), for the electrodynamic action observed in these experiments (Aspden, H (1969) "The 


law of electrodynamics", J Franklin Inst, 287:197). Graneau et al (Graneau, P & Graneau, P. N. 
(1985) "Electrodynamic explosions in liquids", Appl Phys Lett, 46:470; Azevedo, R et al (1986) 
"Powerful water-plasma explosions", Phys Lett A, 117:101), in their calculation of the average 
acceleration force for water-plasma arcs (F.sub.av =(.mu..sub.o /4.pi.)(k*i.sup.2), where 
.mu..sub.o is the permeability constant of the vacuum in Henrys per meter, and the force is in 
Newtons) have utilized k as a figure of merit for the strength of the explosions observed. As may 
be seen from Table 15, the k values of the PAGD are very high (100.times. higher than those 
observed in VAD studies, compare VAD groups | to 3 with PAGD groups 6 and 7, Table 15), 
and are comparable to those calculated by Graneau et al for water-plasma arc explosions. Yet, 
the PAGD input current values are the lowest of all groups. Following Aspden's interpretation of 
the law of electrodynamic action, the PAGD k values are found to be in the range prescribed by 
the ion/electron mass differential for Al ions (49,185), which lies in the 10.sup.4 range. 


Work-function of Cathode Material 


Based upon data for the PAGD performance of diverse cathode materials presented above in 
Table 8, together with Pauling's tabulation of element electronegativities (Electronegativity 
X=0.440-0.15, where o is the work-function of the element (Lange's Handbook of Chemistry", 
1979 McGraw-Hill Book Co, N.Y., N.Y., p 3-11)), we determined the PAGD affinity of diverse 
cathodes to decrease with increasing element electronegativity (C) and cathode work-function 
(0), as shown in Table 16. The lower the work-function of the cathode metal utilized, the greater 
is the observed PAGD affinity. It is expected that materials with work-functions of <1.5, such as 
Li, Be, Mg, Cs, etc, will support PAGD production better than Al does. Tungsten (W) was the 
only material tested not in plates but in thin rods. No correlation of PAGD production affinity 
with any other physical parameters considered (eg atomic electron affinities, ionization 
potentials, atomic weight, density, melting and boiling points, thermal conductivity and electrical 
resistivity) was found, except that the two best PAGD cathode emitters had the lowest melting 
points and densities of all cathodes examined. 


Typical Expected Cathode Lifetimes 


Utilizing plates composed of either hardened aluminum or Alzak material with 3 mm of 
thickness, and thus with a volume of 38.4 cm.sup.3 per plate and considering that only 2/3rds of 
the cathode shall be used (a 2 mm layer out of the 3 mm thickness), the total number of pulses 
per plate total (TLT) and partial (PLT) lifetimes is theoretically: 


1--Alzak: TLT: 6.2*10.sup.7 pulses; PLT: 4.1*10.sup.7 pulses; 
2--H34: TLT: 1.2*10.sup.9 pulses; PLT: 8.1*10.sup.8 pulses; 


Typically, a H34 device can produce about 0.25 kWh per 10,000 pulses. The corresponding 
value for a PLT is thus a minimum of 1.0 M“Wh/Alzak cathode and of 20 MWh/H34 cathode. As 
the cathode for each combination is only 66.7% consumed, the vacuum pulse generator may 
continue to be used in a reverse configuration, by utilizing the other plate in turn as the cathode; 
thus, the minimal values become, respectively, 2.0 MWh/Alzak pulse generator and 40 


MWh/H34 pulse generator. The same rationale applies if the configuration utilized was that of 
the double diode. 


A summary of the typical specifications of PAGD reactors is presented in Table 17, though its 
values should not be construed as limits to the phenomenon such as it might manifest itself in 
other conditions. 


Unlike other discharge tubes in prior art (eg Manuel, U.S. Pat. No. 3,471,316; Boetcher, U.S. 
Pat. No. 3,663,855; Conrad, U.S. Pat. No. 4,764,394; Alexandrovich, et al, U.S. Pat. No. 
3,821,580; Dethlefsen, U.S. Pat. No. 5,126,638), which must be triggered by an external pulse 
generator, the PAGD reactor is the oscillator component in any of the pulse generator circuits 
discussed. Essentially, the PAGD reactor is a low breakdown field oscillator that does not require 
a trigger electrode, nor any external shaping of the applied current or voltage, which is simply 
DC. In distinction from the externally pulsed abnormal glow discharge described by Manuel in 
U.S. Pat. No. 3,471,316, the PAGD regime is a self-pulsed or self-generated, and self-regulated 
discharge method. In fact, with the appropriate input resistance, a PAGD reactor, as described, 
will operate in the PAGD regime autogenously, in the absence of any parallel capacitance, and 
utilizing a battery pack as a power source. This application describes the physical and 
operational parameters necessary to configure a vacuum discharge tube to elicit self-generating 
discharges, and thus be self-pulsed, in the PAGD plasma regime, directly from a direct current 


supply. 


Unlike prior art glow discharge tubes that are fundamentally flash over devices that do not 
employ any form of emission (eg Manuel, U.S. Pat. No. 3,471,316; Conrad, U.S. Pat. No. 
4,764,394), the discharge has both a glow and auto-electronic emission components. Unlike 
VAD tubes (eg Boetcher, U.S. Pat. No. 3,663,855; Alexandrovich, et al, U.S. Pat. No. 
3,821,580), the cold cathode PAGD auto-electronic emission pulse is not triggered externally, 
but a spontaneous occurrence observed at low breakdown fields, with emitter current densities 10 
to 1000.times. lower than those required by the Fowler-Nordheim theory for field emission. 


As already observed in prior art VAD devices (eg Tanberg's or Kobel's papers referenced above), 
anomalous cathode reaction forces are set up in the PAGD reactors; however, with input currents 
one or two orders of magnitude less than needed for a VAD, the PAGD-associated reaction 
forces manifest a proportionality constant that is 10 to 100 times higher than found for VADS 
(10.sup.3 to 10.sup.4 *i.sup.2 vs 10.sup.2 *i.sup.2). These forces may account for the low input 
current densities observed in the PAGD regime. Evidently, as with the PAGD regime itself, these 
reaction forces result from the specific physical and operational parameters employed, amongst 
which the large gaps, large electrode areas, cold cathode status, cathode low worth function and 
low breakdown fields figure prominently. 


TABLE 9 


No. (cm) (cm) (K.sub.L) 
(cm.sup.2) 
K.sub.A 
(cm) (Torr) 


16 
32 
a2 
16 
32 
32 


1 64 1 3.6 2.8 * 10.sup.6 
1.41128 2 5 2.0* 10.sup.6 
1.41256 2 7 1.4* 10.sup.6 
1 64 1 5 2* 10.sup.6 
1.41128 2 5 2*10.sup.6 
1.41256 2 5 2* 10.sup.6 


NnNBWNrR 


H I K M O 
J (plate) 
J (plate) 
I J/p.sup.2 
L J (plate) 
N_ J/p.sup.2 
(A/m.sup.2) 
Exptl 
J/p.sup.2 
Exptl 
J (plate) 
Exptl 
J/p.sup.2 
Exptl 
No. 
Predic 
@ Vb Predict 
@ Vb (A/m.sup.2) 
@ max 
Predict 
@ max 


1 17.70 2.2 * 10.sup.12 
0 41.40 5.2 * 10.sup.13 
0 
2 8.8 8.8 2.2 * 10.sup.12 
2.2 * 10.sup.12 
20.7 20.7 5.2 * 10.sup.12 
5.2 .times. 10.sup.12 
3 4.4 ND 2.2 * 10.sup.12 
ND 10.35 
ND_ 5.2 * 10.sup.12 
ND 
417.70 4.4 * 10.sup.12 


0 41.40 1.4 * 10.sup.13 
0 
5 8.8 8.8 2.2 * 10.sup.12 
2.2 * 10.sup.12 
20.7 20.7 5.2 * 10.sup.12 
5.2 .times. 10.sup.12 
6 4.4 4.38 1.1 * 10.sup.12 
1.1 * 10.sup.12 
10.35 
19.53 
2.6 * 10.sup.12 
4.9 times. 10.sup.12 


NA = Not Applicable 
ND = Not Determined 
TABLE 10 


A B C2 
Area Irms J (plate) 
No. (cm.sup.2) Input (A/m.sup.2) 


1 256 1.7 66.4 
pe 128 0.001 0.078 
3 128 0.112 7.8 
4 128 2.0 156.25 
5 64 2.0 312.5 
6 16 2.0 1,250 
7 4 2.0 5,000 
TABLE 11 
C 
B_ X-section 
D E 
A Irms 
area of 
Uncorr Emission 
G 
Area 
Input 
plasma ball 
J (em) 
E area J (em) 
H 
No. 


(cm.sup.2) 


(A) (cm.sup.2) 
(A/m.sup.2) 
Method 
(cm.sup.2) 
(A/m.sup.2) 
Method 


1 256 0.500 
0.0333 
1.2 * 10.sup.5 
Videog; 
4.4 * 10.sup.-4 
9 * 10.sup.6 
Videog; 
uncorr corr 
2 1280.119 
0.0095 
1.25 * 10.sup.5 
Videog; 
1.3 * 10.sup.-4 
9.5 * 10.sup.6 
Videog; 
uncorr corr 
3 128 0.265 
0.0177 
1.5 * 10.sup.5 
Videog; 
2.4 * 10.sup.-4 
1.1 * 10.sup.7 
Videog; 
uncorr corr 
4 128 0.500 
0.038 1.3 * 10.sup.5 
Videog; 
5.1 * 10.sup.-4 
9.8 * 10.sup.6 
Videog; 
uncorr corr 
5 128 1.030 
0.0303 
3.4 * 10.sup.5 
Videog; 
4.4 * 10.sup.-4 
2.6 * 10.sup.7 
Videog; 
uncorr corr 


6 128 0.500 
0.044 1.1 * 10.sup.5 
NA_ 5.9 * 10.sup.-4 


8.5 * 10.sup.6 
Videog; 
corr 
7 128 0.500 
ND NA _ NA 1.04 * 10.sup.-4 
4.8 * 107 
Metallog 
8 128 0.100 
ND NA NA _  3* 10.sup.-4 
3.3 * 10.sup.6 
Metallog 
9 128 0.500 
ND NA NA 6.2 * 10.sup.-4 
6.5 * 10.sup.6 
Metallog 
TABLE 12 
A BC D F H 
Area 
Gap 
Vb E@ Vb 
E_ Residual 
G Cathode 
No. 
(cm.sup.2) 
(cm) 
(Volts) 
(V/m) 


Torr Gas Status material 


1 2565 278 5,560 
2 * 10.sup.-6 
Ar Sealed H.AI. 
2 1285 774 15,480 
2 * 10.sup.-6 
Ar Sealed H.AI. 
3 1285 3500 
70,000 
6 * 10.sup.-4 
Ar Rotary Pump 
H.AIL. 
4 1285 1600 


32,000 
9 * 10.sup.-4 
Ar Rotary Pump 
H.AIL. 
5 1285 560 12,200 
4 * 10.sup.-3 
Ar Rotary Pump 
H.AIL. 
6 1285 300 6,000 
8 * 10.sup.-2 
Ar Rotary Pump 
H.AIL. 
7 1285.5 
1350 
24,545 
1 * 10.sup.-3 
Ar Rotary Pump 
H.AIL. 
8 164 560 14,000 
5 * 10.sup.-2 
Ar Rotary Pump 
H.AIL. 
9 4 8 560 7,000 
2 * 10.sup.-1 
Ar Rotary Pump 
H.AIL. 
10 109 900 10,000 
1 * 10.sup.-4 
Air Sealed Ni 
11 1018 1500 
8,333 
1 * 10.sup.-4 
Air Sealed Ni 


TABLE 13 


D 
B C Input 
Input Pulse Energy 
A Current Time per Pulse 
No. Volts (A) (msec) 
(Joules) 


3,500 0.010 0.5 1.8 * 10.sup.-2 
1,020 0.001 1 1 * 10.sup.-3 
3 600 0.100 6 3.6 * 10.sup.-1 


N= 


4 560 0.500 20 5.60 
=) 560 1.700 3. 2.85 
6 560 1.700 30 28.56 
vi 560 1.200 48 32.26 
8 560 4.000 50 112.00 
9 250 0.500 80 10 
10 250 1.100 20 5.5 
TABLE 14 
A B C 
Input Reactor Output 
Energy Energy Energy 
per pulse 
per pulse per pulse 
No. (Joules) (Joules) (Joules) 
PPS 
1 0.1 0.3/0.5 0.16/0.2 
60 
2 0.33 1 1 60 
3 0:38. 2 2 60 
4 1.84 ND 2.8 110 
5 2 ND 121 0.2 
6 4.3. ND 20.2 8 
wi 5.6 ND 154.5 0.2 
8 6.5 367.7 353.8 0.2 
9 8 TUS. 25,21 
10 14.4 ND 99 1 
11 22.2 ND 72.9 0.8 
12 26.8 ND 50 8 
13. 38.2 ND 80.3 1.5 
14 448 261.5 253.5 0.3 
TABLE 15 
A C 
Current 1 
B~ F.sub.R 
D EF G 
No. 
in A 1.sup.2 
in dynes 
ki.sup.2 


k _Proportionality 


Source 


1 16 256 258.6 
25,800 
100.8 
10.sup.2 i.sup.2 
Tanberg 
2 19 361 356.1 
35,609 
98.6 10.sup.2 i.sup.2 
Tanberg 
3° 35 1,225 
1,470 
147,000 
120 10.sup.2 i.sup.2 
Kobel 
4 12,700 
1.6 * 10.sup.8 
0.9 * 10.sup.11 
9.4 * 10.sup.11 


5.8 * 10.sup.3 
5 * 10.sup.3 i.sup.2 
Graneau 
5 25,400 
6.5 * 10.sup.8 


4.3 * 10.sup.10 
4.3 * 10.sup.12 
6.6 * 10.sup.3 
7 * 10.sup.3 i.sup.2 
Graneau 
6 1.6 2.56 143.6 
14,359 
5.6 * 10.sup.3 
6 * 10.sup.3 i.sup.2 
PAGD 
7 1.6 2.56 245.2 
24,516 
9.6 * 10.sup.3 
10.sup.4 i.sup.2 
PAGD 


TABLE 16 
B C D 


relative Electro- Work 
A PAGD negativity function .phi. 


No. Element affinity X = 0.44.phi. - 0.15 
(eV) 


1 Al +4444 1.5 3.75 
2 Zn +4+4+4++ 1.6 3.98 
3 W t+4+4++ 1.7 4.20 
4 Ni +4+4++ 1.8 4.43 
5 Fe +4+4++ 1.8 4.43 
6 Ag +++ 1.9 4.66 
7 Cu + Cu (I) 1.9 4.66 

Cu (ID 2.2 

4.89 
TABLE 17 

Gas fill Air, Nitrogen, Inert gas 


Gas pressure, Torr 1 to 10.sup.-6 
Interelectrode distance 

2.0 to >20 cm 
Electrode Geometry Planar-parallel, hemi- 

cylindrical and co-axial 
Cathode area >2 cm.sup.2 
Electronegativity of cathode material 

<1.0 to 2.2 
Cathode work-function 

<3.5 to 5.6 eV 
Breakdown voltage 200 to 5,000 V 
Breakdown fields 2,500 to >50,000 
Current consumption | mA to >4A (in the 

PAGD regime) 
Peak reactor current 1 mA to >250 A 
Current density (cathode area) 

0.05 to 5,000 A/m.sup.2 
Current density (emission site) 

10.sup.5 to 5 * 10.sup.7 A/m.sup.2 
as a function of input power 


PAGD rate 0.01 to >50,000 PPS 
Duty cycle 1 to >40% 

Pulse Time 0.1 msec to 100 msec 
Input energy per pulse 


10.sup.-3 to >2 * 10.sup.2 J 
Reaction energy per pulse (@ reactor) 

<1 to >5 * 10.sup.2 J 
ReactorDynamic Capacitance 

100 .mu.F to >80 mF 


Palmer H. CRAIG 
Hall Effect Device 


Radio World (January 29, 1927), p. 11 
"Tubeless Receiver Claimed by Professor, Using Bismuth & Copper" 
by 
Robert Bangs 


Recently it was announced at Mercer University (Macon GA), that the Westinghouse Electric & 
manufacturing Co. had offered Dr. Palmer H. Craig, head of the physics department of the 
university, $100,000 for a new device which is supposed to replace vacuum tubes as amplifiers 
and detectors. 


The device is called an "electromagnetic detector and amplifier" and consists of a series of 
bismuth plates stacked in a pile and interlaced with copper wires. The bismuth plates are 
protected by a coating of sulfur because bismuth, a very brittle substance, is likely to crumble. 


Long Sought After 


Many attempts have been made by various investigators to make use in this manner of the this 
property of bismuth and of similar properties of allied metals but so far there has been no claim 
of success, until Dr. Craig came along. The most common attempted application is to the 
rectification of AC for filament and plate voltage supply. Lack of efficiency and of dependability 
have been the main causes of failure. Another limitation is the supply of suitable metals in 
commercial quantity. 


One of the metals which displays similar properties is molybdenum. This has been used by 
scientists of the Bureau of Standards for converting light energy from the sun into electricity. 


From Earth To Sun! 


A certain amount of success has been achieved and it seems possible that power may soon be 
derived directly from the sun in this manner. Here, also, lack of efficiency and of adequate 
supply of the metal are limitations. There is plenty of molybdenum to be had in different parts of 
the world, but not all molybdenum is suitable for the purpose. There seems to be an active 
component in the metal which is responsible for the peculiar property, and it is now the aim of 
the scientists to isolate this substance. 


Apropos the offer to Dr. Craig, Dr. Alfred N. Goldsmith, of the Radio Corporation of America, 
denied that any such offer has been made for Dr. Craig’s device. Dr. Goldsmith, chief broadcast 
engineer of the corporation, deprecates the idea that the peculiar property of bismuth can be used 
for the purpose claimed by Dr. Craig. 


He is Not Yet Thirty 


Dr. Craig emphasizes the point that the device will displace batteries as well as vacuum tubes in 
radio sets. 


Dr. Craig, who is not yet 30, developed the invention, upon which he immediately applied for a 
patent, for his thesis at the University of Cincinnati where he received his degree of Doctor of 
Philosophy last June. 


When asked to show the invention, Dr. Craig drew out a small block of substance resembling 
sulfur. It was an inch thick, about 3 inches long and 2 inches wide. Protruding from the top were 
tiny wires. It was encased except for the top. 


He styled the device “an application of bismuth plates as detectors and amplifiers”, which could 
be used in place of present batteries and vacuum tubes in a radio. 


What He Found Out 
In his research for his Ph. D. degree at the University of Cincinnati, Dr. Craig found that the 
bismuth plates might be so used and the actual invention is described in part in his doctor’s 


thesis. 


The inventor today spoke of the device as “a series of about 10 thin bismuth plates, piled one on 
the other, with wires running between them and finally on out to the actual radio set.” 


Because of the delicate nature of the bismuth plates, Dr. Craig has protected them with a 
covering of sulfur. According to the inventor, the bismuth plates will generate the energy 
necessary to operate the radio and serve as a detector and amplifier. 

Describes Process 


The process is described in the scientist’s thesis as follows: 


"The author is at present using this additive principle in an application of the Hall effect to 
rectification of alternating current, with a method similar to that described by Descoudres. 


"The additive principle used in this connection produces a Hall potential of several volts in low 
fields with thin bismuth films, and thus gives the Hall effect a practical importance as a rectifier, 
especially in radio and similar applications." 


Physical Review 27: 772-778 (June 1926) 
The Hall Effect in Bismuth with Low Magnetic Fields 


by 
Palmer C. Craig 


Abstract --- The Hall effect in bismuth for a magnetic field strength of from 0.07 to 1.00 gauss 
was accurately determined by improved methods. Production of the bismuth films. Various 
methods for obtaining excessively thin, homogenous bismuth films were tried and compared, 
such as casting, electroplating, evaporating, sputtering, and metallic spraying, of which the last 
three methods were particularly successful. Measurement of very low voltages. By refinements 
made in the potentiometer and measuring circuits, reading to one-tenth microvolt were accurate 
and reproducible. Magnitude of the Hall effect at low fields. The value of the Hall coefficient, R, 
is abnormally large between 0.07 and 0.30 gauss, having a value of -171 at 0.07 gauss, as 
compared with a value of -11 which R had for this film at 15 gausses. The value at 4220 gausses 
was -29, A curve is plotted showing the rapid decrease in the value of -R between 0.07 and 0.30 
gauss, and comparison is made with higher values of field strength. It is noted that by putting the 
Hall potential of one film in series with one or more other films we obtain comparatively high 
values of the Hall emf, which may be applied to great advantage as an alternating current 
rectifier in radio and similar applications. 


Introduction 


Since the discovery of the Hall effect in 1875 much has been done to elucidate this phenomenon 
both experimentally and theoretically. But, with the exception of Righi (Ref. 1), who employed 
fields comparable to that of the earth, and a few others, almost all investigators have used strong 
fields. It is important to know accurately the effect of low fields, to compare it with the known 
facts and to determine whether any abnormal relations exist. As the effect of the magnetic field is 
small in all cases, a great refinement of the potentiometer and measuring circuits is imperative 
with weak fields, and the preparation of the bismuth strips presents great difficulties and requires 
special methods. 


Preparation -- Experimental Arrangements 


Since the Hall effect increases with the thinness of the metallic strips, the first requisite was to 
prepare extremely thin films of metal. Bismuth and tellurium, which have the highest Hall 
coefficient of the ordinary metals, were selected and six different methods were tried in order to 
find the best and quickest way of making films which would be extremely thin and at the same 
time electrically continuous. These processes were casting, dipping, spraying, electroplating, and 
sputtering. 


Thin films of bismuth cannot be produced by casting unless pressure is exerted on the surface of 
the metal as it cools, and provision must then be made for lateral expansion when solidifying. 


Surprisingly thin and uniform films were, however, obtained by dipping mica sheets into molten 
bismuth and using the metallic film which adhered to the mica. If the surface of the mica be 
slightly roughened with hydrofluoric acid, and care be used in withdrawing the mica from the 
molten metal, a very thin and uniform film can be obtained by this very simple and rapid 
method. 


Much work was done by the author to produce very thin plates of bismuth and tellurium by the 
process of spraying molten metal. Excellent results were obtained both with the "Schoop" 
compressed air metallic spraying process, and also with the "Gravitas" metal dust spraying 
process. Cooperation in this part of the work was kindly rendered by the Metals Coating 
Company of Philadelphia. Both of these spraying processes involve spraying metals in the 
molten state by means of a compressed air gun. In the case of bismuth it was found advisable to 
use compressed nitrogen, instead of air, in order to prevent oxidation of the sprayed layer. When 
applied to mica, glass, and bakelite, excellent films of both bismuth and tellurium were obtained. 


Attempts to produce homogenous films by electroplating met with poor results, even when great 
care was used regarding temperature, speed of the rotating cathode, and concentration of 
solution. 


Evaporation of molten bismuth in a partial vacuum produced very good results. Bismuth was 
placed inside an evacuated bell-jar and was melted by an electric heater. A glass plate, suspended 
above the arrangement, collected the evaporated bismuth in the form of excellent films. 


Cathodic sputtering undoubtedly produces the thinnest films of any method. With reasonable 
care bismuth films can easily be prepared by this method so thin as to be quite transparent. 
Sputtering was accomplished by applying the secondary current of a 20,000 volt transformer to 
anode and cathode electrodes placed inside a bell-jar evacuated to 30 microns. Rectification of 
the secondary current by a kenetron accelerated the action. A disc of bismuth 3.5 inches in 
diameter was used as a cathode, and the glass plate on which the film was to be sputtered was 
placed just outside the Crookes’ dark space, which was about 2 cm long. With a current of 5 
milliamperes excellent films were produced on glass in about 20 minutes. 


Disposition of the Apparatus 


The very weak magnetic films employed in this work were obtained from an air core solenoid. 
When a given current is passed through such a coil the field at the center is easily calculated. 
This calculated value was checked by a calibrated ballistic galvanometer in conjunction with a 
flip coil. The actual coil employed consisted of 100 turns of wire wound on a rectangular 
wooden form 8 x 11 cm in cross-sectional area, the size of this form being just large enough to 
accommodate the film used. The inductance of this coil was 2.5 millihenries, and it was therefore 
necessary to pass 35.2 milliamperes through it in order to get a field of one gauss at the center. 
Because of the extremely low values of the magnetic field used, it was necessary to shield the 
arrangement carefully from any action of the earth’s and stray fields. Several methods were tried 
to accomplish this shielding, the one finally adopted being that of placing the set-up so that the 
plane of the bismuth field coincided exactly with the magnetic inclination of the earth’s field at 
that point, thus eliminating any magnetic component in a direction perpendicular to the plane of 


the magnetic film. Care was taken to keep all iron away from the vicinity of the apparatus, and 
upon actual measurement stray fields were found to be negligible. 


Chemically pure bismuth for producing the films was furnished by Eimer and Amend and the 
film itself, obtained by any one of the previously described methods, was mounted on bakelite 
with sodium silicate as a binder. Contact at the ends for the longitudinal current was made by 
phosphor-bronze spring clips, and contact at the edges of the film, for picking up the transverse 
Hall potential, was obtained by means of small brass fingers attached to machine screws passed 
through the bakelite. The surface of the film was carefully cleaned with weak hydrochloric acid 
solution to remove surface oxides, and the entire film and connections were then painted with 
sodium silicate to keep semi-conducting layers of dirt and moisture from collecting on the 
surface of the film. In some cases it was even found advisable to mould the entire arrangement in 
sulfur to obviate this difficulty. 


Since the potential differences to be measured were of the order of one microvolt, extreme care 
was taken to render the measuring apparatus very accurate and stable. The transverse Hall effect 
potential was measured by means of a Leeds and Northrup type K potentiometer, redesigned 
with a system of calibrated external shunts which increased the sensitivity of the instrument 10 
times. Four galvanometers of varying degrees of sensitivity were used with potentiometer for 
null readings, the most sensitive galvanometer having a sensitivity of 12.2 mm per MV. The 
longitudinal current through the film was supplied by large storage cells, the output of which 
passed through a large filter system of two very large inductances in series with the line, the lines 
being shunted by two condensers of 6 microfarads each. This filter eliminated erratic action 
caused by sudden fluctuations of the longitudinal current occasioned by bubbling of the cells. 


The main current through the potentiometer itself was passed through a similar filter and was 
allowed to flow overnight before taking readings so that greater stability could be expected. The 
null potentiometer reading on the standard cell was checked before and after and after each 
measurement. 


Greater care was taken to eliminate all spurious effects. Thermal effects, of course, construed the 
greater part of these corrections. Junctions of dissimilar metals in the circuit were reduced to a 
minimum, and the remaining potentials due to Thomson and allied effects were accurately 
measured the instant the longitudinal current was broken. Grounding one side of the 
potentiometer circuit was found to increase stability. 


For the work at high magnetic fields, a large electromagnet was used. This magnet was capable 
of producing a field of 18,000 gausses in a narrow air gap, the field of which was measured by a 
calibrated ballistic galvanometer in conjunction with a flip coil. 


Experimental Results & Discussion 


Using a bismuth film obtained by metallic spraying, 3.5 x 8.0 cm in area and 0.012 cm thick, the 
results shown in Table I were obtained. These results are in agreement with those obtained with 

films of the other type described previously. In this table three different ranges of magnetic field 
strength were investigated with the same bismuth film and under the same general conditions. A 


longitudinal current of 1.5 amperes was used throughout Table I. The "residual" emf (measured 
in microvolt) which is referred to in the second column is the potential difference caused by the 
fact that the brass fingers which pick up the transverse Hall potential cannot possibly be placed at 
exact equipotential spots with regard to the longitudinal current. These contacts were placed as 
near to equipotential points as possible and the remaining difference of potential was measured 
as given in the second column of the table. The second and third columns automatically include 
the sum of the thermal effects, since it is of course impossible to eliminate the thermal potentials 
from the potentials indicated in these columns. However, the spurious effects are eliminated 
when column two is subtracted from column three in order to get the net Hall emf in the fourth 
column. The Hall coefficient, R, given in the fifth column is calculated from the usual formula 


(Ref. 2), 
R=Ed/IH, 


Where R is the Hall coefficient, d the thickness of the film in centimeters, i the longitudinal 
current in abamperes, H the magnetic field strength in gausses, and E the net Hall emf. 


Figure 1: Relation between Hall coefficient, -R and the magnetic field strength for the Hall 
effect in bismuth 
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It is immediately apparent that the Hall coefficient is abnormally high in the range of very low 
fields, and falls rapidly in value as the field is slightly increased. Reference to the graph (Figure 
1) shows a slight irregularity near 0.1 gauss, a straightening out of the curve at about 0.3 gauss, 
and then an approximately linear relation until a field strength of 1.0 gauss is reached. Reading s 
in an intermediate range of zero to 30 gauss showed that -R is practically constant at a value of 
10.27 which Von Ettingshausen and Nernst found for bismuth at a field of 1650 gausses. In the 
range from 1000 to 4200 gausses the coefficient increases slightly from 15 to 29. This curve was 
selected from a dozen similar graphs as being one of the most representative, and the irregularity 


in the neighborhood of 0.1 gauss is typical of similar irregularities in all curves obtained with the 
various films. 


These results show that the value of -R at very low fields is higher than has been heretofore 


suspected and that the curve for -R, plotted against field strength, shows a marked rise in this low 
range. 


Each of the values in Table I are average values for approximately 12 readings at each value of 
field strength. These readings are reproducible to approximately one-tenth of a microvolt, and 
the readings forming the averages did not vary more than this amount. 


Table I: Hall effect in bismuth for low, intermediate and high fields 


Gausses Residualemf Residual + Hall emf Net Hall emf -R 


0.07 14.0 microV 15.5 microV 1.5 microV 171 
0.08 14.1 15.6 1.5 150 
0.09 14.2 15.7 1.5 135 
0.10 14.2 15.8 1.6 133 
0.13 14.4 16.1 1.7 131 
0.15 14.3 16.9 2.6 126 
0.24 14.0 16.3 pis TS 
0.29 14.6 21.1 6.5 18 
0.30 14.5 19.8 5.3 14 
0.32 14.4 19.6 a2 13 
0.35 14.8 20.5 ie | 13 
0.50 14.6 2a 8.1 13 
0.80 14.6 26.6 12.0 12 
1.00 14.6 29.6 15.0 12 
1.0 14.5 29.5 15.0 12 
15.0 14.3 a iahl | 20.8 11 
28.5 14.4 60.4 46.0 11 
1000 14.0 1889.0 1875.0 15 
2500 14.0 7514.0 7500.0 24 
4220 14.0 15324.0 15310.0 29 


During the course of the experiments an interesting incidental fact was discovered, namely that 
the Hall effect of one film may be put in series with that of one or more other films, the sum of 
these series potentials agreeing very well with the calculated sum of the Hall potentials of the 
individual films as observed separately. Although this fact has little application where 
quantitative readings of a high degree of accuracy are desired, it is of real importance in any 
application where larger values of Hall potential are desirable than those which can be obtained 
with a single film. The author is at present using this additive principle in an application of the 
Hall effect to rectification of alternating current with a method similar to that described by 
Descoudres (Ref. 4). The additive principle used in this connection produces a Hall potential of 
several volts in low fields with thin bismuth films, and thus gives the Hall effect a practical 


importance as a rectifier, especially in radio and similar applications. Work on the additive 
principle is also being done by Sarek (Ref 5). 


The results here presented indicate that there is considerable work to be done in further 
investigating abnormalities in the Hall coefficient at very low fields, and also suggest that certain 
modifications or explanations will have to be introduced into the theory of the Hall effect to 
account for the interesting changes in the Hall coefficient at low fields. 


In conclusion, the author wishes to acknowledge his indebtedness to Dr. Louis T. More, Dr. 
R.C., Gowdy, and Sr. S.J.M. Allen for their kind help and valuable advice tendered throughout 
the progress of the work. 


Ref. 1 ~ Righi: Journale d. Physique 3: 127 (1884) 

Ref. 2 ~ L.L. Campbell: "Galvanomagnetic & Thermomagnetic Effects", p. 9 
Ref. 3 ~ Von Ettinghausen & Nernst: Wied. Ann. 29: 343 (1886) 

Ref. 4 ~ Des Coudres: Phys. Zeitschrift 2: 586 (1901) 

Ref. 5 ~ Sarek: Eleck. U. Maschinenbau 43: 172 (1925) 


U.S. Patent 1,822,129 
(Sept. 8, 1931) 


System & Apparatus Employing the Hall Effect 
Palmer H. Craig 


My invention relates broadly to electrical apparatus for modifying the behavior of electrical 
current and more particularly an apparatus for effectively employing the transverse potential 
difference in certain metallic plates when subjected to the action of a longitudinal current and the 
influence of a magnetic field. 


One of the objects of my invention is to provide a device consisting of a plurality of rectangular 
metallic foil sheets or metallic alloy plates in stacked arrangement insulated one from another 
and electrically connected in parallel at opposite ends thereof and in series along the transverse 
axis thereof, whereby current of direct current characteristic may be secured in a circuit which 
connects to points along the transverse axes of the plates when alternating current is supplied to 
the opposite end of the plates and a magnetic field created around the plates. 


Another object of my invention is to provide a construction of fixed rectifier for alternating 
current which remains in permanent adjustment and does not require resetting from time to time. 


Another object of my invention is to provide a device for modifying electrical current of 
alternating characteristic for rectifying, amplifying, or causing the generation of electrical 
oscillations of any selected frequency. 


Still another object of my invention is to provide an electrical apparatus particularly adapted for 
operation in conjunction with the circuits of a radio receiving system for rendering feeble signal 
currents observable. 

A still further object of my invention is to provide an apparatus unit which may be connected in 
circuit with electron tube apparatus for facilitating the operation of the electron tube apparatus in 
the reception of signaling energy. 


Other and further objects of my invention will be understood from the specification hereinafter 
following by reference to the accompanying drawings in which: 


Figure 1 represents in perspective view the arrangement of parts in the apparatus of my 
invention; Figure 2 is an end view of the apparatus showing more clearly the direction of the 
magnetic field perpendicular to the plane of the metallic plates; Figure 3 is a schematic view 
showing the arrangement of the metallic films which comprise the apparatus of my invention; 
Figure 4 is a diagrammatic view showing the wiring arrangement of the apparatus of my 
invention when used as a rectifier; Figure 5 shows one of the applications of my invention in a 
reflex signaling receiving circuit; Figure 6 illustrates an application of my invention as a detector 
in a radio circuit; Figure 7 shows a circuit arrangement which makes use of the principles of my 
invention in the amplification of signal energy, provision being made for facilitating the 
production of oscillations; Figure 8 shows a circuit arrangement wherein the longitudinal current 
which passes through the plates of the apparatus of my invention is derived from a source 
independent of the source which creates the magnetic field about the plates; Figure 9 illustrates a 
circuit arrangement employing a plurality of the devices of my invention as an amplifier of 
incoming signaling energy and as a rectifier of the amplified energy; and Figure 10 shows the 
fundamental arrangement of the magnetic field transverse to the plane of several metallic plates 
in the apparatus for developing the principles set forth herein. 


Figure 1: 
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Figure 2: 


Figure 3: 


Figure 4: 


Figure 5: 


Figure 6: 


Figure 7: 


Figure 8: 


Figure 9: 


Figure 10: 


My invention makes use of the "Hall", "Corbino" and similar electromagnetic phenomena for the 
rectification or amplification of alternating currents, and the generation of sustained electrical 
oscillations in electrical circuits. 


The "Hall" effect consists, briefly, of an electromagnetic phenomenon observable when a strip or 
film of metal carrying a longitudinal current I, (Figure 3) is placed in a magnetic field 
perpendicular to the plane of such a strip, a transverse potential difference being set up between 
the edges a, a’, of the strip, this difference of potential being approximately, under normal 
condition represented by the formula: 


E=HI/d 


Where E = the transverse potential difference; 
I = the current (longitudinal) through the strip; 
d = the thickness of the strip; 

H = the magnetic field strength 


The "Corbino" effect is similar to the "Hall" effect, wherein a radial current through a circular 
disc subjected to a magnetic field perpendicular to the plane of the disc, produces a "circular" 
current through the disc. 


I have discovered that if plates or films of metal such as bismuth, tellurium, bismuth-antimony 
alloy, or other metal or alloy, be connected as shown in the drawings, the devices will act as a 
practical electrical rectifier of impressed alternating currents. Refering to the drawings in Figure 
4, the alternating current is sent through the strip 1 from c to d, in one-half of the cycle, and from 
d it enters the solenoid S, being an air-core or a core of magnetic material, thence after passing 
through the solenoid it returns to the alternating current source. In the other half of the cycle the 
operation is, of course, reversed. 


Figure 4 also shows the method of stacking many plates 1,2 and 3 on top of one another, with 
suitable insulation between, and then connecting the positive "Hall" effect potential point of one 
plate to the negative "Hall" effect potential point of the one below, as represented in the drawings 
at e, f, g, h, 1, and j. In other words, the transverse potential of all the plates 1,2 and 3 are put in 
series in order to add up to larger values of potential than would be obtained with a single plate. 


It is obvious, that since the polarity of the "Hall" effect potential difference changes in 
synchronism with either the change in polarity of the points c and d, or with the change in 
direction of the magnetic flux through the plate, the polarity of the point e, j (Figure 4) will 
always be the same with respect to each other when both the magnetic flux and also the 
longitudinal current through the plates change in phase synchronously with each other, The 
arrangement shown in Figure 4 will then obviously give a pulsating direct current at the point e, 


J. 


The construction of the apparatus of my invention is more clearly illustrated in Figure 1 where 
the metallic films have been represented at 1, 2, 3, 4 and 5 separated by insulated sheets 7. 
Opposite ends of the films are tapped as represented at c and d. The transverse axes of the films 


are connected in series as represented at e, f ,g, h, i, j, k, 1, m, and n for delivering a direct 
current. The end view of the apparatus in Figure 2 shows more clearly the arrangement of the 
films and the dielectric sheets. The solenoid winding has been divided into two sections for 
producing a transverse magnetic field through the metallic films. 


In Figure 3 I have shown a stacked arrangement of metallic films separated by insulated sheets in 
accordance with my invention, where the alternating current I passes along the longitudinal axes 
of the films from d to c. I provide copper end contacts 8 and 9 which bridge all of the metallic 
films enabling the films to be connected in the electrical circuit in parallel. The point contacts 
across the transverse axes of the films have been represented at a and a’. 


The device may be used as a rectifier in ordinary electrical circuits where the power drawn from 
the rectifier is of sufficiently low value as to render the method practicable. The arrangement can 
also be used as a rectifier in radio transmitters and receivers, especially to replace the crystal 
detector or the triode vacuum tube detector in radio reception. It could be used either alone or in 
combination with electron tubes, a typical circuit diagram of the latter method being given in 
Figure 5. 


Referring to Figure 5 in more detail the receiving antenna system is represented at 10 which 
connects to a ground system at 11 with a coupling inductance 12 therein coupled to the tuned 
input circuit 14 of the electron tube 15 which functions as a radio frequency amplifier. The 
output of the radio frequency amplification circuit 16 with the input circuit of a second stage of 
radio frequency amplification constituted by electron tube 18, the output circuit of which 
includes transformer system 17tuned as represented at 28 for supplying exciting current to 
solenoid S through a series circuit which passes through the longitudinal axes of the metallic 
films from points d to c. A direct current is derived across the points of contact a and a’ which is 
directly proportional to the incoming signaling energy. The rectified current is delivered through 
a transformer system 20 to the input circuit of the electron tube 18 which also functions as an 
audio frequency amplification system delivering its audio frequency output through transformer 
19 with the input circuit of electron tube 15 which serves also to amplify at audio frequency 
delivering its output to telephones T. Battery A supplies filament heating current for the several 
tubes while battery B supplies space current for the tubes. The tuned system 17-28 permits a 
relatively large value of current to pass through the metallic films and thereby secure maximum 
direct current energy across the transverse axes of the metallic films. My invention may be 
applied to all standard circuits as well as to the reflex system of Figure 5. 


Referring to Figure 6 a simplified circuit as illustrated showing the application of the principle of 
my invention to a simple radio receiving apparatus. In this circuit the incoming signaling energy 
delivered from tuned circuit 14 passes through the longitudinal axes of the metallic films from d 
to c at the same time setting up a magnetic field by means of solenoid S for deriving direct 
current across the transverse axes of the metallic films at a and a’ proportionate to the incoming 
signal energy. This direct current directly actuates the telephone responsive device T. 


It should be noted that, due to the fact that this system is a perfect rectifier (that is, it admits of no 
inverse potential or currents in the output) it will produce no distortion in the reproduction of 
radio telephone signals and voice, and is, therefore, far superior to either the crystal detector or 


the electron tube from the standpoint of faithful reproduction, in addition to its superior qualities 
of stability, ease of operation and lower cost of maintenance. 


Figure 7 illustrates a circuit arrangement which I employ in the amplification of signaling energy 
by means of the apparatus of my invention. An input circuit has been illustrated in the form of an 
inductive coupler 25 tuned by variable condensor 26 and connected through the longitudinal axes 
of the metallic films at d and c. A permanent magnetic field may be established about the 
metallic films by means of a local source 21 connected in circuit with the winding S. An iron 
core may be provided for this solenoid S. Incoming signaling energy is supplied through winding 
27 coupled with the windings 25. The transverse axes of the films at a and a’ are connected in 
series with a local source 22, and an inductance 24 which couples with the inductance system 25. 
A desired degree of regenerative amplification is thus introduced for increasing the amplitude of 
the impulses of signaling energy delivered to the output circuit. The principle of my invention 
may be applied to an oscillator where the input coil 27 connects to a small local exciter of 
alternating current and the output connected through a transformer system. By employing 
selected values of inductance, capacity and resistance the system may be arranged to oscillate at 
either audio or radio frequencies. 


Figure 8 illustrates a method of obtaining greater energy amplification in the apparatus of my 
invention. A permanent magnetic flux is set up through the thickness of the plates and also a 
permanent longitudinal current is established along the horizontal axes of the plates from a 
battery 28. A tuned input circuit system 27-25-26 is arranged to excite the winding s which 
encloses the stack of alternately positioned films and dielectric sheets. The longitudinal axes of 
the films are connected at points a and a’ with an output circuit including a source of potential 
22, and inductance 24. The inductance 24 is inductively coupled to an inductance 29 tuned by 
means of condensor 30 in the output circuit of the electrical system. The fluctuating magnetic 
field from the winding S which varies in proportion to the amplitude of the signaling energy is 
superimposed on the permanent field which is established. 


The input may also be superimposed on the longitudinal current instead of upon the magnetic 
field. The local battery for supplying longitudinal current to the conductive field may thus be 
eliminated. The local battery 22 in the circuit of the electrical system is provided to boost the 
voltage of the output to a proper value for the operation of the succeeding amplifier stages or the 
reproducing unit, the "Hall" fluctuating potential being then superimposed upon this steady 
potential. By increasing the number of conductive films in parallel the effective potential may 
also be increased. 


In Figure 9 I have shown an application of my invention to an electron tube circuit where the 
conductive films have their longitudinal axes connected in series in the output circuit of electron 
tube 15. A constant magnetic field is supplied from battery 21 to the winding S. In this manner 
the device operates as a radio frequency amplifier, delivering amplified energy to an output 
circuit across the transverse axes of the conductive films in series as represented at e and Jj, the 
output circuit including battery 22 and solenoid winding S’. The solenoid winding S’ connects in 
series with the longitudinal axes of conductive films as represented at c’ and d’ and across the 
transverse axes at a and a’ I connect the output circuit which includes the battery 22. The 


arrangement of the conductive films within the solenoid winding S’ serves as a rectifier of 
amplified energy delivered by the conductive films within the solenoidal winding S’. 


Figure 10 shows a method I may employ for setting up the magnetic field which threads through 
the conductive films. A pair of compressed silicon steel filing cores or other suitable magnetic 
material or alloys are arranged on opposite sides of the stack of alternately positioned conductive 
films and dielectric sheets. On these coils are provide the windings S2 and S3 supplied from the 
local source 21. The stack of bismuth or metallic alloy conductive films may be quite thick but 
the magnetic field is concentrically normal to the plane of the conductive films. The magnetic 
field in some cases is produced by a solenoidal coil of approximately 1000 turns on cores of 
compressed silicon steel filings. The resultant transverse pulsating direct current is several volts 
for only one milliampere flowing through the field coil and longitudinally through the 
conductive films in parallel. I have found that where four amperes alternating current at 60 cycle 
frequency is passed through a 12 turn coil and then through the conductive films connected in 
parallel with themselves longitudinally, the resulting pulsating direct current component across 
each conductive films is approximately 50 microvolts. When the conductive films above referred 
to are connected in series transversely 200 microvolts may be obtained. The values obtainable 
may readily be used in the operation of electron tubes. The arrangement of the apparatus is such 
that connections may be readily made with electron tube circuits as represented at Figure 9 
without their interposition of transformer systems. 


When an iron core is used with the device of my invention with the proper permeability curve an 
asymmetric characteristic curve may be obtained with the device similar to that obtained with a 
triode tube. This ability of the device of my invention facilitates the generation of self- 
oscillations in the device. The device when properly connected will, therefore, operate as an 
amplifier or as an oscillator in addition to its properties as a rectifier. 


While I have described my invention in certain preferred embodiments, I desire that it be 


understood that various modifications may be made without departing from the spirit of the 
appended claims. 


Other U.S. Patents by Palmer Craig: 


U.S. Patent 1,778,796 (Oct. 21, 1930): System & Apparatus Employing the Hall Effect 
U.S. Patent 1,825,855 (Oct. 6, 1931): System & Apparatus Employing the Hall Effect 


These patents largely repeat the claims of USP #1,322,129. 
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Arie DeGeus Interview 
by 
Audio Interviews 


( Published 03/15/2006 ) 
Date: March 15th, 2005 
File Size: 6.47mb (19kbps) 


Overview: We’re joined by Arie DeGues, an independent inventor, scientist, and theoretician 
who's not only rewritten the book on nuclear & particle physics, but has also used his theory's 
predictive powers to build a startling array of breakthrough energy technologies, including an 
IEC fusion generator & ZPE electrical generator... 


This is a very special interview over three-years in the making. Arie was originally 
recommended by us by the late Dr. Eugene Mallove, who had repeatedly attempted to publish 
DeGeus research in “Infinite Energy Magazine” before DeGeus was ready to come forward. 


One of DeGeus most remarkable inventions is a device called the “plasmavolt” — an IEC fusion 
generator that supposedly uses a rotating plasma-vortex to create fusion between light-metal 
nuclei (Lithium, Beryllium, and Boron). The cathode containing these metals is the device's fuel, 
and experimental tester Michael McDonnough claimed that not only did it produce 80-watts of 
output energy for only 50-watts input, but that after running it on an oscilloscope for several 
months straight, the reaction byproduct that it generated was 6-grams of pure Potassium 40-19. 


We also discuss some of DeGeus other remarkable innovations, including several processes that 
he claims extract zero-point energy to produce useable electrical energy, and a form of cold- 
current that reverses the thermal-gradient of an electrical current to actually remove heat from a 
circuit, causing it to run cold. 


Because of the proprietary patent & intellectual property issues surrounding DeGeus research, 
his work is known only to a few --- but among those who know him he’s considered to the leader 
in contemporary new-energy & alt-science research. 


Link: Arie DeGeus Interview (Windows Media 10): 
http://www.americanantigravity.com/graphics/interviews/Arie-DeGeus.wma 
PDF: http://www.americanantigravity.com/documents/Michael-McDonnough- 
Interview.pdf 


AAG: Next on the list is the Pissmavalt — a type of IEC fuston-ima-bottle technology developed by 
Inventor Arie DeGeus that you started testing In around 2004, right? You had some video for the 
Plasmavolt connected to an o-scope, and it was impressive to see the scope jump every time a 
flash occurred in the vortex-chamber. | quess what's more impressive was the residue left after 
running this expenment for a tew months —several. grams of K*'15, right? 


McDonnough: This is @ touchy subject, since due to the failure of the funding company we 
were unable to complete licensing the technology from DeGeus. We invested over $140,000 in the 
Plasmavolt and saw some very promising test-results, 
but since we couldn't complete the funding all af the 
technology rights reverted to DeGeus. It was a terrible 
waste of limited resources but we did feel the 
technology was promising. 


The inventor claimed that the device produced K~., but 
we were never allowed to obtain sample to submit for 
independent testing. He showed us some paperwork 
produced by @ university spectrum analyzer which 
seemed to indicate a spike in the spectrum at the proper 
location for this isotope. We alsa posted some video of 
the device ontine, but DeGeus required us to remove it 
immediately. 


When everything's said and done, this wasn’t a “proven 
technology” in the sense that it has ever produced 
commercial levels of power. However, it fas been 
proven to produce output in excess of the input energy. 
This indicates that DeGeus’ concept of embedding light- 
metal nuclei as a “fuel” in the device's anode does 
generate energy in the form of low grade heat and light 
when it is decomposed by the hydrogen plasma. 
Remember from our interview back in 2003 that these 
light-metal nuclei eroding out of the anade and fusing as 
they spiral dowr through the reaction chamber is the 
key to the Plasmavolt design. 


There truly needs to be an independent analysis of the 
Cecamposition products generated by this device io Look 
for the potassium isotope or any other products of 
transmutation — however, | just don't see DARPA or an “s 

Riot ‘liin atie roatibery’ pe iste sitenhectis rae The Plasmavolt: A tiny IEC fusion device 
of the big tabs rushing in at the last minute to save this in, 3 norte shawn during lab testing in ‘D4. 


project, because it’s just too obscure. After all, DARPA's had well-known, world-class physicists like 
Robert Busserd working on their staff for years, and even his work couldn't survive taday's tough 
funding climate for emerging science projects. It's a shame, too, because in his case —just like the 
Plasmavolt— it all fell apart right when his team had achieved some really promising results. 


| think the best initial application for this plasma vortex fusion technology is in very high altitude 
research craft to generate heat for the electronics paver for a sede cycle engine, and 
hydrogen ges for fuel, The reaction of the us 

Gevice’s anode is exothermic and very 
controllable, so | see this technology as 
being well suited for reliable heat 
production in @ low oxygen environment 


AAG: Obviously the next thing we shoutd 
@aGcress is why you werent successful in 
bringing the Plasmavolt to market — it was 
investor-related, if | remember right. Care 
to talk about it and what are your thoughts 
or opinions about anybody else pursuing 
commercial ventures given your 
experience? 


Plasmavolt: A CAD rendering of the electromagnetic 

Spiral vortex leading to IEC fusion in the Plasmavolt. 
McDonnough: We simply got taken by some venture capital people with poor morat 
character, They were shopping our business pian and private placement agreement eround under 
the premise of seeking funding for us, but ultimate they were skimming the bulk of what they 
raised for themselves. This ruined us financially and permanently damaged our relationship with 
the inventors we were negotiating licenses with. 


Quite simply, if you want to get into alternative-energy, LENR, or any other type of safe alternabve 
nuclear technelagy then you might want te look outside of the US, because our own country is 
completely dominated by the power monopolies. Energy start-ups will find a lot of money out 
there for wind farms and solar panel improvements but nothing for free energy, zero point energy, 
of any type of cold or warm fusion, You'll get funding, but onty if it doesn't threaten the status quo, 


Speaking of threats, if you're Going a startup you might also want to take out a big life insurance 
policy on yourself, your colleaques, and their families. I'd slso suggest hiring full-time bodyquerds, 
ceploying technical surveillance countermeasures, and ultimately ensuring that your funding and 
intellectual property are protected from corporate and even government espionage. |'m not fear- 
mongering, just being pragmatic, because you just can’t get into this business unless you capitalize 
on this technotogy in 4 very quiet way, and the best way to do that Is with your own money 


http://cheniere.org/articles/Coincidence % 20or % 20Suppression % 200f % 20the % 20Self- 
Powering % 20Battery % 202.doc 

http://www.cheniere.org/toc.html 

http://www.zpenergy.com/modules.php?name=News &file=article&sid=2675 

rense.com (12-06-07) 


A Curious Coincidence - Was It Suppression Of The Self-Powering Battery? 


by 


T. E. Bearden 
The Incident 


An incident that occurred in the Charlotte Douglas International Airport in North Carolina earlier 
this month is at least a curious coincidence, or it may possibly even represent assassination and 
suppression of another highly important "energy from the vacuum" (EFTV) invention. At least 
such a possibility should be considered, and then if all the facts warrant questioning the autopsy 
finding of death from natural causes, the incident should be more deeply investigated. 


The victim's name was M. DeGeus. DeGeus was found slumped in his car in the long term 
parking area of the airport, totally unresponsive. He was rushed to the hospital, and was 
pronounced dead very quickly, according to <http://www.wbtv.com/>http://www.WBTV.com 


The resulting autopsy indicated heart failure, and thus concluded "death from natural causes". 
Hence police are not investigating it any further, and they are not considering it as a possible 
homicide. 


Some Background on the Victim and His Invention 


DeGeus was in fact the inventor of a thin wafer-like material/device that somehow specially 
aligned the atoms or electron currents ongoing in that material, so that the wafer produced a 
constant amperage at a small voltage continuous real power, or in other words a strange kind of 
"self-powering battery". It is actually powered by the ongoing and continuous tremendous 
exchange of energy by the active vacuum with the charges of any material. This exchange is 
exceptionally powerful, and normally our electromagnetic systems and devices only use just a 
tiny bit of it. 


But as is known in physics, even simple materials (such as a simple short piece of ordinary 
copper wire) have extraordinary symmetrical cross currents ongoing perpetually, even when no 
ordinary "net" current is flowing since normally there is no asymmetry. E.g., quoting Swann: 


"Think of the cables which carry the telephone current in the form of electrons. In the absence of 
the current the electrons are moving in all directions. As many are moving from left to right as 
are moving from right to left; and the nothingness which is there is composed of two equal and 
opposite halves, about a million million amperes per square centimeter in one direction, and a 
million million amperes per square centimeter in the other direction. The telephone current 
constitutes an upsetting of the balance to the extent of one hundredth of a millionth of an ampere 
per square centimeter, or about one part in a hundred million million million. Then if this one 
part in a hundred million million million is at fault by one part in a thousand, we ring up the 
telephone company and complain that the quality of the speech is faulty." [W.F.G. Swann, 
Physics Today, June. 1951, p. 9.] 


However, if by special alignment of atoms and basic constituents one does provide an EM 
asymmetry in this naturally occurring "opposing huge EM power currents" always ongoing 
laterally in the matter itself, then a net lateral direct current (real EM power) can be freely 


provided by that altered material at a resulting voltage (indicating the asymmetry) because every 
charge in the material is continually involved in an enormous energy reaction with its local 
active vacuum. 


This continual giant energy interaction of every charge with the seething vacuum is already well- 
known in modern quantum field theory. E.g., quoting Aitchison: 


"the concept of a 'single particle’ actually breaks down in relativistic quantum field theory with 
interactions, because the interactions between 'the particle’ and the vacuum fluctuations (or 
virtual quanta) cannot be ignored." [I. J. R. Aitchison, "Nothing's Plenty: The Vacuum in 
Modern Quantum Field Theory," Contemporary Physics, 26(4), 1985, p. 357.]. 


A Little Corroborating Information 


Indeed, I found an obscure bit of information that seems directly related to proving the concept. 
We urge other investigators to further investigate this effect. Quoting: 


"infrared Tourmaline is the only mineral to show permanent electricity on the earth and is also a 
natural (non-manufactured) source of negative ions and far infrared (FIR) rays. 


Around 1986, it was found in a research station in Japan that, even though tourmaline was 
broken down in smaller pieces, a positive and a negative electrode existed on both ends of the 
crystal, and the electrodes never disappeared unless tourmaline was boiled near 1000°C. 


In addition, when the positive and the negative electrodes of a tourmaline crystal were connected 
to each other, it was proven to show low electricity of 0.06mA." 


We suspect that the vast new phenomena uncovered in nanocrystalline research will also 
probably have similar "self-powering DC battery" capabilities in some cases. 


At any rate, altering the layering characteristics of the wafer material used by DeGeus provides a 
broken symmetry in its usual equal-and-opposite cross currents. This asymmetry results in the 
little DeGeus solid state wafer pouring out a net steady lateral DC current at a given steady 
voltage. In short, it becomes a "perpetual battery" type of device, gating and pouring out steady 
and directly usable net DC power, and fed by energy from the seething vacuum reaction due to 
that organized broken symmetry. 


Proposed Explanation of the 'Self-Powering Battery" 


Physics already tells us that, when we have a broken symmetry, then something previously 
virtual becomes observable. So when we have a power supply using the normal proven 
asymmetry of opposite charges (its dipolarity), it will be receiving input energy from the virtual 
state vacuum, cohering it to quantum size, and emitting it as real, observable EM energy. E.g., 
quoting Nobelist Lee: 


"the violation of symmetry arises whenever what was thought to be a non-observable turns out to 
be actually an observable." [T. D. Lee, Particle Physics and Introduction to Field Theory, 
Harwood Academy Publishers, Chur, New York, and London, 1981, p. 181.] 


DeGeus Wafers and the Purpose of his Planned Trip 


DeGeus appears to have readily achieved different voltages and currents (different levels of 
power) by grouping, multiple-layering, etc. much like connecting or grouping individual 
batteries. The novelty was that the inventor had discovered how to build these wafers extremely 
cheaply couple bucks each for a small one, with an assembly of them for greater power just 
requiring multiples of the basic cost. 


He is believed to have been from a well-to-do European family with significant assets in South 
America. His family is reported to have claimed the body and officially tied up all his assets, 
effects, records, etc. The legal ongoings are likely to permanently suppress any and all technical 
lab notes, descriptions, etc. 


Unknown to the authorities investigating his death, DeGeus was on his way to Europe to receive 
very substantial funding to put his invention into mass production and marketing. 


Importance of the DeGeus Invention 


As an example of the importance of this probably-now-lost "free energy from the vacuum" 
invention, consider an electric car with a much smaller DeGeus wafer assembly "battery pack" 
using self-powering "batteries" taking all their energy output continually from the seething 
vacuum. As can be seen, suddenly one has eliminated the recharging of batteries for the electric 
car, and is now using a "permanent, self-powering battery" instead. Thus one has achieved the 
dream of a "self-powering electric auto", taking all its input energy cleanly from the active 
vacuum environment itself, without need of burning physical fuel to run the car or recharge the 
battery. In short, a car also without harmful emissions that damage and pollute the biosphere and 
contribute to global warming. 


Use of a larger DeGeus battery, together with an alternator, would also produce a self-powering 
unit capable of powering the average home with AC power. Many other applications are 
obvious, as is also the tremendous impact of such a developed technology upon our present 
consumption of hydrocarbon fuels, nuclear fuel rods, etc. 


If Assassination, Explanation of How It Was Done 


So a question arises as to whether this was just a simple "accidental" heart attack, or whether it 
could have been a very professional assassination to suppress the inventor and his invention. 
While we cannot definitively answer that question, we can explain exactly how such an 
assassination could have been done, which would have given the victim a massive heart attack or 
stroke or both, resulting in his death. 


The standard method of assassination to provide a certified autopsy report of "death by natural 
causes" is the little EM beam "shooter" using the Venus ECCM technique -- i.e., warping of its 
wavefront -- to destroy the body's control of its heartbeat. There are two basic sizes: One is about 
the size of a dime-store pocketbook, and has an effective range of something like 30 feet or so. 
The other is the size of a bazooka (shoulder-held rocket launcher) and its beam is effective at a 
range of about 200 feet or so. It also is often used with infrared sighting, to fire through a wall at 
a person (say, in a room on the second floor) by aiming at his infrared change and signature 
detected outside the building. 


A person struck by this Venus-technique warped wavefront beam has a sudden interruption of all 
control of his heartbeat, and so his heart goes into instant, uncontrolled, and violent fibrillation. 
Exposure to the main beam for 10 seconds or more is almost certain to result in death of the 
individual, by a resulting massive heart failure, stroke, or both. 


My colleague Ken Moore and I were struck with just such a beam from a small Venus beam 
shooter, in the inside breast coatpocket of the assassin, in a restaurant here in Huntsville several 
years ago. We both felt the beam and the instant fibrillation. I personally saw the assassin, about 
20 feet away from us and well-dressed in suit and tie, pull back his coat front and point that 
book-sized shooter at us. Fortunately we were seated right beside the emergency exit from the 
dining room, and I knew about Venus technique shooters and their drastic effects. So we just 
immediately jumped right through that exit, setting off all the alarms, but getting out of the beam 
in just a few seconds. So we lived to tell the tale. 


If this were indeed used in the DeGeus death case, it would have been very simple for the 
assassin to simply approach him while he was still sitting in his just-parked car, hit him with the 
beam and hold it on him for, say, 30 seconds to a minute, then close his coat and simply walk 
away. And no one would have been the wiser, till the victim was found by someone in his car, 
either dead or dying. 


There is the information for the reader's review. The reader will have to make up his own mind 
as to what probably really happened, and whether it was truly an act of nature (a normal heart 
attack) or a deliberately induced heart failure (an assassination using the standard Venus 
shooter). 


Other Similar Incidents 


There are of course other incidents similar to this. Stan Meyer, a well-known inventor who 
apparently got his watergas working well, rushed from a restaurant and shouted "They're killing 
me!" (Some reports stated he shouted "They're poisoning me"), and then collapsed and died. 
Simply Google on the web, for many articles on Stan Meyer, his invention, the threats to his life, 
and his strange death. 


An Australian researcher and friend of mine also had a colleague who was assassinated in an 
upstairs room by a shot from the street below, using the larger bazooka-sized Venus shooter. The 
other persons there actually observed the assassin load the bazooka-shaped shooter back into his 
vehicle and speed away. 


In Conclusion 


All we can state for certain is that (1) lots of inventors of successful watergas, self-powering 
systems, etc. have been severely warned or in some cases killed. (2) Many other "free energy 
from the active medium" inventors have been threatened, bought out, or killed or experienced a 
mysterious death (we tell neophytes to be careful, else one can have a "sudden suicide" on one's 
way to the supermarket!) (3) The Venus electronic countermeasures technique is well-known and 
established. (4) I have personally experienced just such an assassination attempt, with my good 
friend Lieutenant Colonel (retired) Ken Moore with me and also experiencing the weapon effects 
and our very rapid escape in the nick of time. So I have a corroborating witness. 


Nonetheless, the interested reader will have to take it from there and draw his or her own 
conclusions about the DeGeus incident. Was it just a curious natural heart attack, or was it a 
deliberate assassination? 


Hopefully, time will tell. 


http://www.pesn.com/2007/12/05/9500463_self-powered_battery_inventor_dead/ 
Free-Energy Battery Inventor Killed at Airport? 


Official statement cites "natural causes" but others familiar with the disruptive potential of the 
inventor's technology to the existing power structure consider it a probable assassination. 


by Sterling D. Allan 
Pure Energy Systems News 2007 


WBTV reported death as "most likely not a homicide." 


On Nov. 11, inventor of a revolutionary, affordable, clean energy technology, Arie M. DeGeus 
was found slumped in his car, totally unresponsive, in the long-term parking lot of the Charlotte 
Douglass International Airport in North Carolina. He was taken to the hospital and died a short 
time later. The autopsy suggested heart failure, so officials were saying the death was a result of 
a medical problem or natural causes, and not likely to be a homicide. (Ref.; ref.) 


Those who were involved with his research are doubtful, citing, among other things, that he had 
been in good health at around age forty five. The timing is also suspicious. He was apparently 
on his way to Europe where he was to secure major funding for the development and 
commercialization of his technology, which could make oil obsolete. 


Charlotte Macklenburg Police detective, M. Conner, said that it would be a while yet before the 
toxicology report comes in on this case. 


Tom Bearden, a well-known figure in the cutting-edge, clean energy technology industry, wrote 
a lengthy report on the inventor, his death, and his technology. He said: 


"DeGeus was the inventor of a thin wafer-like material/device that somehow specially aligned 
the atoms or electron currents ongoing in that material, so that the wafer produced a constant 
amperage at a small voltage — continuous real power, or in other words a strange kind of “self- 
powering battery”. 


Bearden also speculates about the cause of death, citing a technology that shoots an 
electromagnetic beam that destroys the body's control of its heartbeat. He said there are two 
basic sizes of the Venus ECCM technique. One has a range of around thirty feet, and the other, 
about the size of a bazooka, has an effective range of around 200 feet. 


Bearden claims to have been hit with such a device along with his colleague Ken Moore while at 
a restaurant several years ago. They felt the fibrillation and saw the would-be assassin about 20 

feet away, with his suit coat pulled back, exposing a book-sized shooter. Fortunately, they were 

near an emergency exit and were able to get away before a lethal dose was received. 


DeGeus had been in Salt Lake City a couple of weeks ago, demonstrating the technology to 
some people who were also seeking to raise money for its advancement. That group said that 
DeGeus was not the only person who knew how the technology works, and they hope to see it go 
ahead even though DeGeus is no longer around. 


The above information has been brought to the attention of the Charlotte media and police. 


News Video : --- http://www.wbtv.com/home/11188186.html 
http://www.wbtv.com/home/11188186.html 


Patents by A. M. DeGeus 


Method and Aparatus for the Production of So-Called Fractional Hydrogen and Associated 
Production of Photon Energy 

W0O0208787 

EC: C01B3/00; G21K1/00; (+2) IPC: C01B3/00; G21K1/00; H05G2/00 (+6) 

2002-01-31 

Abstract --- An enclosed system, which generally may be of tubular shape, in which plasma of 
hydrogen is induced, or is being created and in which this plasma is being maintained. Said 
system comprising of an anode at one end of the enclosed system and a cathode at the other end; 
optionally, means for electromagnetic focusing (e.g. by means of Helmholtz pairs) surrounding 
said enclosed system; coiling, screen(s) or strips, which may have a variety of shapes, positioned 
within said enclosed system and being located between said anode and said cathode, but not 
being connected to either and which may consist of a material (e.g. W), which promotes the 
conversion of molecular hydrogen into atomic hydrogen and which further facilitates the 
molecular hydrogen into atomic hydrogen and which further facilitates the ionization of 


hydrogen; said coiling, screen(s) or strips, which may have a variety of shapes, optionally being 
hooked up to a minute electric power source, which preferably has a relatively high frequency. 


Method and Apparatus are for Stimulation of Zero-Point Energy in and Absorbed by 
Tissue... 

NL1029476C 

EC: A61N1/40; A61N2/06 IPC: A61N2/02; A61N2/06; A61N2/00 (+2) 

2007-01-09 

Abstract --- The method and apparatus are for stimulation of zero-point energy in and absorbed 
by tissue in a plant, animal and human being and involves a primary permanent magnetic field 
introduced through the tissue with a superimposed variable electro-magnetic field further fed 
through the tissue for creation of considerable health advantages. The variable electro-magnetic 
field is of a cyclic nature, which is wave-form, sinusoidal, triangular, trapezoidal or rectangular, 
dependent upon the passage of time. Its amplitude and frequency are variable and adjsutable. A 
living cell (0) is present in a tissue matrix (1), has cell walls (2) and a moving free electron (3). It 
has a spirally shaped movement trajectory (4), positively charged ions (5) which surround a more 
or less tunnel-shaped induction zone (6). The symbols (PM) and (EM) indicate the directions of 
the primary permanent magnetic field and the electro-magnetic field. Fringe fields (C1,C2) are 
the cell limitations shown as capacitor plates of a cell and there is a more or less tubular area (7) 
with a self-inductance (Lc). The ohmic resistance in the cell is indicated (R) as is the field 
strength of the permanent magnetic field (H). 


FIG. 2 
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Method has Evolving Physical and Chemical Processes with Three Energy Conversions 
from Zero-Point Energy to Permanent Magnetic Energy... 

NL1029488C 

EC: H01M14/00 IPC: H01M6/00; HO1M6/00; (IPC1-7): H01M6/00 

2006-08-14 

Abstract --- The method has evolving physical and chemical processes with three energy 
conversions from zero-point energy to permanent magnetic energy, to electro-chemical energy, 
to electrical direct current, with a resulting durably available electrical energy source. In a layout 
of the processes, the regenerative mode is seen next to the discharge mode, whilst in fat both 
modes are located adjacently at inter-atomic distance. In the conversion into electro-chemical 
energy at the location of the permanent magnetic field, the two electrodes, together with the 
intervening membrane, are permeated by an electro-chemical cell. The electrode pair and the 
intervening membrane are located in an electrolyte, which can be a liquid, a gel, or fine powder. 
The conversions occur in an energy cell, in separate sections, next to each other. The electrons 
can flow through connectors provided between the separate sections. The sections are positioned 
at inter-molecular or atomic spacing. 
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Nuclear Transmutational Processes 


W00231833 
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2002-04-18 
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Abstract --- The invention relates to a method of generating energy, comprising the steps of: a. 
introducing hydrogen in a reactor vessel, the vessel comprising a cathode, an anode and an 


ionization element, the cathode comprising a primary and a secondary transmutational element, 
the transmutational elements having in their nucleus a number of neutrons which is larger than 
the number of protons, and wherein at least one neutron has a preferred orientation; b. Ionizing at 
least a part of the hydrogen with the ionization element to form a plasma, c. Applying a voltage 
differential across the cathode and the anode, causing protons to travel to the cathode and to 
induce a transmutation of the transmutational elements which combine to form an element of 
higher mass number than the mass number of said transmutational elements under the release of 
energy; and d. collecting heat and/or on other energy formed in step c. In a preferred 
embodiment the primary transmutational element comprises formula (i) or any combination 
thereof, whereas the secondary transmutational element comprises formula (ii) or any 
combination thereof. 
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Electrische Energie uit Fusie van Edele Gassen. 

EC: G21B3/00 IPC: G21B3/00; H05H1/12; G21B3/00 (+1) 
NL1030908C 

2007-07-17 


@) Electrische Energie uit Fusie van Edele Gassen. 


6) Een Methode en daarvan afgeleide Apparatuur, 
waarmede de fusie van edele gassen, of 
isotopen daarvan, of met zichzelf of met andere 
edele gassen, of isotopen daarvan, wordt tot 
stand gebracht en gehandhaafd d.m.v. electron- 
ontladingen door genoemde gassen, of plasma 
daarvan, in een afgesloten reactor-ruimte, 
waarbij de energie, welke wordt verkregen 
vanwege optredende 'massa-defecten’, een 
thermo-dynamisch kringloop-proces aandrijft, van 
welke de netto energie wordt omgezet in 
mechanische energie, welke eventueel verder 
omgezet kan worden in electrische energie. 


Methode en Apparaat voor energie produktie door middel van Fusie van He met Be. 
EC: G21B3/00 IPC: G21B1/05; G21B1/05 

NL1030781C 

2007-06-28 
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@) Methode en Apparaat voor energie produktie door middel van Fusie van He met Be. 


@) Een Mathode en Apparaturen, waarmede de 
fusie van He", met Be”. wordt bewerkstelligd, 
door middel van gepulseerde electrische hoog- 
spannings ontladingen door gevormd plasma 
van He*, en He*, in een reactor-systeem, 
waarbij tusie optreedt vanaf een cathode-tip, 
Be", bavattend, in een in het plasma gevormde 
vortex. De, vanwege het optredende massa- 
defect, gegenereerde photon-energie wordt in 
de reactor-wanden overgedragen naar een 
conventioneel thermo-dynamisch kringloop 
proces. 


Warmte Generator 

GEUS ARIE MELIS DE 

EC: IPC: G21B3/00; G21B3/00 
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2007-09-17 


@) Een Methode en Apparaat, waarmede door 
nucleaire fusie van Argon met zichzelf, eventueel 
met toevoegingen van geringe percentages aan 
Waterstof en Neon, de elementen Krypton en 
Xenon worden geproduceerd, door middel van 
electronontladingen in een reactor, waarbij als 
resultaat van optredende ‘massa-defecten’, 
photons vrijkomen, in't algemeen met golflengtes 
>500 nano-meter, wat primair ‘warmte’ betekent, 
waarbij de benodigde energie voor de proces- 
voering wordt verkregen door een deel van de 
vrijkomende warmte, of met behulp van Infra- 
Rood photo-cellen, of door toepassing van 
‘stapels' van bi-metalen met ‘electret, in 
electrische energie om te zetten. 
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Method and Aparatus for the Production of So-Called Fractional Hydrogen and Associated 
Production of Photon Energy 
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Método para incrementar a energia cinética de elétrons utilizando uma combinacao de 
campos magnéticos e eletromagnéticos permanentes 
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Mechanisme ter modernisering van het oogsten van bomen 
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Brandstof voor Verbrandingsmotoren en Gasturbines met daaraan toegevoegde Nukleair 
Fuserende Component. 
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Omzetting van Nulpunt-Energie in toegevoegde Kinetische Energie van elektronen. in my 
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Turbine elektrische generator 

EC: H02K35/02; F03B7/00; (+3) IPC: H02K35/02; F03B7/00; F03D9/00 (+3) 
NL1030628C 

2007-06-12 


Google Links 


Arie DeGeus Interview 

We also discuss some of DeGeus other remarkable innovations, including several processes that 
he claims extract zero-point energy to produce useable ... 
www.americanantigravity.com/articles/477/1/Arie-DeGeus-Interview/Page1 .html - 37k 


Zero-Point and New Energy | Participate.net 

... in 2005, a Program Director in the Pentagon financed a Zero-Point Energy ... magnetic fields), 
DeGeus created a device that produced a form of clean, ... 

www.participate.net/node/2156 - 20k 


Free-Energy Battery Inventor Killed at Airport? 

"DeGeus was the inventor of a thin wafer-like material/device that somehow specially aligned ... 
DeGeus had been in Salt Lake City a couple of weeks ago, ... 
pesn.com/2007/12/05/9500463_self-powered_battery_inventor_dead/ - 47k 


Free Energy 

This has been attributed to the effects of zero-point energy fluctuations as .... We also note that 
Arie DeGeus has been able to obtain free energy outputs, ... 
www.esotericscience.com/FreeEnergy.aspx - 45k 


ZPEnergy.com - AMDG Scientific 

You won't find much on Arie Melis DeGeus on the Internet, but you can't miss Arie (P., ... 
Keywords: ZPE, ZPF, Zero Point Energy, Zero Point Fluctuations, ... 
www.zpenergy.com/modules.php?name=Newsécfile=article&sid=378 - 34k 


ZPEnergy.com - Suppression of the Self-Powering Battery? 

The victim’s name was M. DeGeus. DeGeus was found slumped in his car in the long term ..... 
Keywords: ZPE, ZPF, Zero Point Energy, Zero Point Fluctuations, ... 
www.zpenergy.com/modules.php?name=News&file=article&sid=2675 


... Arie M. DeGeus, who discovered novel technologies featuring over-unity energy .... Zero 
Point Energy: ZPEnergy is a web site devoted to the new energy ... 
www.allsites.com/Top.Science. Technology.Energy.Unproven_Concepts.html 


Bruce E. DePALMA 
N-Machine 


Wikipedia Biography 

Extraction of Electrical Energy Directly from Space: The N-Machine 
Gravity & The Spinning Ball Experiment 

Understanding the Dropping of the Spinning Ball Experiment 


Wikipedia --- 
Bruce E. De Palma 


Bruce Eldridge De Palma (1935-1997), son of noted orthopaedic surgeon Anthony DePalma 
and elder brother of film director Brian De Palma, was a well known figure in the Free energy 
suppression community. He claimed that his N-machine Homopolar generator, a device based on 
the Faraday disc, could produce five times the energy required to run it. According to 
mainstream physics, no such device is physically possible. 


De Palma studied electrical engineering at Harvard (1958) and taught physics at MIT for 15 
years, working under Harold Eugene Edgerton. He was also employed by Edwin H. Land of 
Polaroid fame. 


Bruce De Palma's development of the N-machine concept in 1977, among his other anomalous 
devices (at least one of which, De Palma claimed, displayed anti-gravity characteristics) and the 
claims surrounding them, set him on a collision course with his more mainstream peers. His 
claims of 'free energy’ were vigorously refuted over the course of twenty years, by conventional 
scientists and some members of the alternative energy community alike. 


His search for financial backing for the construction of a marketable N-machine saw him 
relocate from Santa Barbara, California to Australia c. 1994, and then New Zealand in 1996. 


Probably his greatest ally in his conviction that the N-machine could solve the world's energy 
and environmental crisis was Paramahamsa Tewari, a Project Director with the Indian Nuclear 


Power Corporation, with whom he corresponded regularly over many years. Tewari's Space 
Power Generator, claimed to be 200% efficient, is based on the same theoretical foundations as 
the N-machine. 


De Palma's death in New Zealand in October 1997 put an end to his most ambitious free energy 
project, and occurred only weeks prior to the official testing of a device constructed over the 
course of 6 months in an Auckland workshop. The test was attended by, among others, the 
project's financial backer, Bruce Bornholdt, a prominent Wellington barrister, as well as the 
pioneering developer of the Adams Motor, Robert Adams, who observed the operation of, and 
measured electrical output from, the N-machine. This single test failed to demonstrate the over- 
unity potential of the N-machine, most of the output energy being lost as heat, and the project 
was immediately dissolved. 


Extraction of Electrical Energy Directly from Space: The N-Machine 


by 
Bruce E. DePalma 
(9 March 1979) 


Introduction 


The extraction of energy directly from space has been suggested as a viable process for the 
solution of the energy problems of society. The accessibility of this energy has been limited by 
the necessity for the formulation of new energy paradigms. In the past, energy in space has been 
suggested by thoughts such as Orgone, Od, Prana, Bio-cosmic, Neutrino energy sea and so on, 
but the useful extraction of such energies has always awaited more explicit formulations of these 
ideas which could suggest the construction of simple practical energy extraction machinery. 


Variable Inertial Mass 


Experiments performed by this author have suggested a picture of space which is perfused with a 
"fine substance". This concept is one which lies between the ineffability of a space-time 
construct such as Einstein and the tangibility of gross matter. The important part about this "fine 
substance" is that it is shown that this substance confers inertia on physical objects. The 
substance of inertia can also be shown to have the property of polarization. 


Normally the inertial mass of an object is anisotropic --- that is to say, an inertial measurement 
performed by applying a force vector to the object and measuring the resulting acceleration; the 
inertial mass obtained in this measurement would be a constant independent of the direction of 
the applied force vector. The important discovery is that the inertial mass of a rotating object 
becomes polarized and anisotropic --- in terms of the real behavior of a rotating object the 
inertial mass is found to increase for measurements performed in the direction of the axis of 
rotation, and perforce the inertial mass is found to decrease for measurements made in the 
direction of the plane of rotation. Complete inertial polarization of the rotating object takes place 
when the inertial mass taken in the direction of the plane of rotation of the test object decreases 
to zero with increasing rotational speed. 


The 'N" Effect 


The interesting combination would be to combine the effects of inertial and magnetic 
polarization for the extraction of electrical energy directly from space. 


With reference to the two diagrams, Figure A and Figure B, the "N" effect is demonstrated quite 
simply. A cylindrical bar magnet of alnico or other magnetized electrical conductor as shown is 
rotated around an axis passing through the two magnetic poles and perpendicular to the polished 
pole faces as shown. What is found is a cylindrically symmetrical electric field is established 
within the magnet through rotation. Electrical current is simply extracted by placing the probes 
or sliding contacts of the appropriate ammeters and voltmeters, one on the axis of rotation and 
the other on the outer surface of the rotating magnetized conductor. 


Figure A: N- Effect 


The "N" Effect 
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Figure B: N-Machine 
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The 'N" Machine 


In order to make full use of the current capabilities of an N generator and to accommodate the 
use of non-conducting "ferrite" permanent magnets or electromagnets, an N-machine is 
constructed as in Figure B. The N-machine utilizes a copper or bronze conducting shaft and disc 
and ferrite ring magnets cemented together as shown. A typical machine constructed with 
ordinary loudspeaker ring magnets of dimensions 0.d. 2-7/8", 1.d. 1-1/3" and ¥2" thickness, two 
of each epoxy-cemented on either side of a conducting disc 1/8" thick, delivers 30 millivolts at 
3450 rpm. The field strength of the magnets as supplied is about 1000 gauss. The current 
obtainable from the machine is limited only by the resistance of the leads and sliding contacts. 
Since the aforementioned 30 mv can be developed across a heavy copper wire shunt of resistance 
less than .001 ohm, a current in excess of 30 amperes is developed by this simple toy. 


Electrical energy developed out of centrifugal extraction of the electrical positive and negative 
poles from the free energy field of space is supplied in useful and controllable form from N 
generators which are scaled in order to supply requirements. Experiments show the voltage 
polarity depends on the sense of rotation. Output voltage goes directly as speed and magnetic 
field strength. Geometrically the output voltage increases as the square of the machine radius, ie 


Discussion 


It was in the 1830s that Michael Faraday working in the basement of what is now the Royal 
technical College in London, discovered that a conducting disc held between the poles of a 
magnet with the lines of force perpendicular to the surface, would generate current if rotated and 
the current extracted between the center and the edge of the rotating conducting disc. 


Conversely, if a voltage were applied between the center and the edge of such a disc it would 
rotate as a motor. These effects are presently known as the Faraday unipolar dynamo and 
Faraday motor respectively. 


If Faraday had rotated the whole combination, magnets and disc together, he would have 
discovered as this author did in 1977 that the voltage output remained constant regardless of 
whether the disc was rotating independently of the magnets or not. Of course, if Maxwell or 
Faraday had known of the "N" effect, things would have been different. But it is probably true 
that such a discovery had to wait until the availability of strong, lightweight permanent magnets, 
a development that didn’t take place until the 1930s. 


What is important about the N machine is that unlike a conventional generator which exhibits a 
rotational drag when current is drawn, an N generator exhibits no such drag. 


All of the currently used electrical generation rotating machinery has the property of being both 
motors and generators simultaneously. That is to say, an electrical machine which is used as a 
generator will operate as a motor when excited with the appropriate voltages and currents. With 
the foregoing in mind, we interpret the situation as follows. 


In the conventional electrical power generation system we have an electrical generator coupled 
to an engine of some kind which supplies mechanical power which is interpreted in accord with 
present understanding to be converted from mechanical to electrical energy with a conversion 


efficiency not to exceed 100%. If we were to suppose however that that the energy obtained was 
extracted from some heretofore unsuspected property of magnetism; then it is simply apparent 
that the slowing down of the drive engine is due to the “generator” having the aspect of a motor 
also, and that is the slowing of the drive engine with electrical load is simply the effect of the 
motor aspect of the generator energized by the load current. The generator being a motor also 
elicits a torque output in opposition to the drive engine torque. This is why an engine-generator 
combination slows down when an electrical load is thrown on the generator. 


An N generator is only a generator and does not possess the dual aspects of presently used 
machines. Electrical loading of an N generator produces an internal torque between the 
conducting electrical disc and the attached ring magnets. However, since they are firmly 
cemented together, this torque cannot escape from the machine and load the drive motor or 
engine. Thus the N machine is a non-reciprocal machine, which, if a voltage were applied to it in 
the fashion of motor excitation between the center and the edge of the conducting disc, no motor 
action could result since the generated torque is constrained within the body of the machine. 


Directions for Future Work 


The discovery of a new physical phenomenon, the N effect, which relates phenomena of 
magnetism, inertia, and rotation together in a new machine for the liberation of electrical energy 
directly from space is a pregnant development of a new age in science which will energize the 
civilization of the 21st century. Although many ideas may have suggested themselves in the 
minds of the readers of this information, I would like to suggest a few possibilities which have 
occurred to this author in the time that he has been working and experimenting with N generators 
of various kinds. 


1. Control of Very High Currents at Low Voltage: Simple calculations will show the N generator 
to be characterized as a very high current, low voltage electrical generation machine. For the 
sizes and rotational speeds normally associated with conventional automotive or electrical 
traction purposes it is easy to show that voltages of up to 100 or so vdc can be generated at 
currents limited only by the brush technology and the machine internal resistance. Standard texts 
detail methods whereby high currents have been conducted through liquid conducting metal 
electrodes. In this fashion, currents of 50,000 amperes have been conducted from Faraday 
unipolar generators for the excitation of ultra-high field strength magnets for physical 
experiments (Francis Bitter Magnet Laboratory Publication, MIT, Cambridge, MA). 


The important fact about the N generator is that once the appropriate brush technology has been 
adopted for the ultra-high currents, the control of the voltage becomes very simple. The N 
generator is constructed as an N machine with the permanent magnets replaced by a pair of 
electromagnets on either side of the conducting disc. Excitation of the electromagnets can vary 
the N generator output from zero to full in either polarity. Thus a current of thousands of 
amperes can be controlled in voltage and polarity by a few amperes or less of excitation current 
necessary to saturate the electromagnets in the chosen direction of magnetization. 


It is easy to see that ac operation is possible if the electromagnets age built o laminations stacked 
in a cylindrical build with the direction of easy magnetization parallel to the axis of rotation of 
the machine. 


2. Self-Contained Power Generation Systems: Since the N generator can generate many times the 
power needed to overcome bearing friction, windage losses and frictional losses in sliding 
contacts, the N generator can be combined with an electrical drive motor forming a self- 
sustaining combination. Reflection will show the appropriate motor for such a purpose is a 
Faraday motor; a simple copper disc rotor between the poles of strong field magnets. The ultra- 
low voltage, high current characteristics of this machine combine perfectly with the low voltage, 
high current output of the N generator. Such a combination, an N generator on a common shaft 
with a Faraday motor, with the motor excited with a fraction of the generator output regulated 
through an appropriate series resistor (to prevent machine speed runaway) forms a power 
generation system. The basic power generation system then consists of a self-sustaining 
combination of N generator and Faraday motor which provides a mechanical and an electrical 
output. 


Figure C: The N-I Power Generation System 
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An interesting line of development begins here since once the basic power generation system is 
constructed the mechanical output can be used to drive conventional generators -- which may be 
to some advantage since these machines are presently articles of commerce and can deliver 
higher output voltages than the basic dc generator. The point of all this is that once the free 
energy is liberated from space and converted into rotational form by a combination N generator- 


Faraday motor, the resultant energy is directly applicable economically, and with known 
conventional technology and machines. 


3. Inertial Guidance: The N generator concept of the direct centrifugal extraction of the electrical 
poles from the spatial energy field has direct application to the field of inertial guidance. It is not 
necessary to have sliding contacts if the N generator is to be used to sense do/dt. Wires can be 
soldered to the ends of a diameter of an N generator disc and a voltage obtained between the two 
diametrical ends connected together and at the center. The polarity of this voltage will reflect the 
sense of rotation and its magnitude will be proportional to do/dt. Appropriate integrators on the 
output of a 3-axis combination will provide all the information necessary for an inertial guidance 
system replacing cumbersome mechanical gyroscopes spinning at fantastic speeds together with 
excessively sophisticated and expensive ancillary mechanical and electrical instrumentation. 


Conclusion 


The powerful physical principle resulting from the interaction of rotation, inertia, and 
magnetism, for the liberation of unlimited controlled energy directly from the energy medium of 
space, the N effect, opens the door to the continued social development of a society freed from 
the limitation of the present energy conservation paradigm. 


Freedom from the limitations imposed by the present formulations, the so-called Laws of 
Physics, is important since it allows the upward spiraling of free thought which eventually 
expresses itself in new forms of machinery. In terms of 1979 science, it is an unexpected 
pleasure to be reminded that the present closed system of equations of electricity, Maxwells’ 
equations, do not represent all there is to know about electricity and magnetism. 


The Laws of Thermodynamics and the so-called conservation of energy relationships are 150 
years old. Of course, the discovery of the inertial anisotropy of rotating objects taken together 
with new information this author has elicited regarding the elastic collisions of rotating objects 
impacting on identical non-rotating controls -- free energy is liberated in the collision of a 
rotating object with a non-rotating one [sic]. New information such as this imposes new degrees 
of freedom in the thermodynamic interactions of colliding atoms and will help explain much of 
the anomalous new information which is being accumulated in the present search for more 
"efficient" ways of liberating or extracting energy from Nature. 


A thorough intelligent analysis of the N generator will show that to produce any voltage 
whatsoever, such a combination of magnets and a conducting disc in rotation as shown, 
invalidates the physical interpretations of Newton and Einstein, special relativity and general 
relativity. The loss of these ideas I do not regard as a terribly great tragedy since in their 
overcoming we shall eventually perfect the anti-gravity spacedrive and will send humans to the 
stars. In this short paper I can only suggest some of these ideas. 


Closer to what is at hand, I would like to suggest that the presently conceived ideas regarding the 
operation of the magnetron radio frequency transmitting tube can be re-examined in the light of 
the N effect. In such a tube a rotating disc electronic cloud excites a series of resonant chambers 


around its periphery at microwave frequencies. The very high power microwave impulses 
obtained in this way form the basis of radar transmitters in current use. 


Interpreting the magnetron operation as a higher order property of the Faraday unipolar dynamo, 
we can suspect that we might be able to obtain ac excitation of a series resonant LC circuit 
connected between any two separate points on the periphery of a rotating N generator conducting 
disc. For most of us who have spent our lives in the conventional applications of electricity and 
electrical rotating machinery, it may be enlightening to obtain alternating current in this way. 
What is important is, anyone can say that a certain formulation or set of ideas in invalid, 1.e., the 
Einstein geometrical interpretation of space. The important thing is what we have to offer in 
terms of new machinery, i.e., free energy or anti-gravity to substantiate new ideas. 


Experiments performed by this author have obtained 2-3 millivolts ac (p-p) generated in this way 
employing a | microfarad capacitor in series with the appropriate inductance to obtain a 
resonance between 100 and 600 cps. In consideration of the utilization of this effect for the 
generation of megawatt power levels at powerline frequencies (60 cps) the size of the 
components becomes important since a resonant circuit must be employed in conjunction with 
the N generator. The L and C elements would have to be fabricated to reach the megawatt power 
levels with suitably low internal impedance. Such limitations do not appear to assert themselves 
at the magnetron operating frequencies, so the possibility of the liberation of megawatt power 
levels of microwave power radiation from an N machine in a UHF cavity suggests itself. 


Without becoming prolix it is interesting to consider all the ramifications of the electricity which 
originally was known in the Galvanic wet cell or the lightning arrestor. Now pictures are sent 
through the "air" (television), and sound is recorded (magnetism). Many other things are done. 
We live in an age where the conceptualization of such a development has taken place in many 
fields. Thus there is some basis for understanding of the possiblilities which can result from the 
evolution of a new basis of understanding. With this in main, I have tried to indicate what some 
of the thoughts I have had have led me to in consideration of the newly discovered inertial 
anisotropy of rotating objects and the interaction of magnetism and rotation, the N effect. 


Bruce E. DePalma 
(Died 1998) 


Gravity & The Spinning Ball Experiment 
by 
Bruce E. DePalma 
(17 March 1977) 


Introduction 


The spinning ball experiment consists of the observation of the interaction of gravitational and 
inertia forces on a rotating material object. 


In the interaction of material force on a rotating physical object, four experiments are possible: 
1) Inertial forces acting on non-rotating material objects in field-free space; 

2) Inertial forces acting on rotating material objects in field-free space; 

3) Inertial forces acting on non-rotating material objects in a gravitational field; 

4) Inertial forces acting on rotating material objects in a gravitational field. 

Discussion of the Experiments 


In experiments (1) and (2), we would expect the normal inertial forces summarized by Newton’s 
Laws of mechanical motion. In experiment (3), there is reason to believe there will be (supported 
by experimental evidence), a slight enhancement of inertia by the gravitational field. The cases 
of experiments (2) and (4) have not been adequately treated in the literature. 


Behavior of Rotating Material Objects 


Certain theoretical considerations justified the belief by the author that the mechanical properties 
of objects would be altered by rotation and that this would be the basis of the gravitational 
interaction. A series of experiments has been carried out supporting this basis of action. The 
report of some of these experiments has been appended to this theoretical dissertation. The 
results will be presented here. 


1) Experimental evidence supports the fact that a rapidly rotating material object will gain in 
inertia. 


2) The form of the gravitational interaction is that the additional inertia property, od, of rapidly 
rotating real material objects, represents an additional repository for the extraction and supplying 
of work from or to a gravitational field. This means a rotating mass will fall more rapidly (with 
greater acceleration) than a corresponding no-rotating object under the influence of a 
gravitational field. 


Form of the Gravitational Interaction 


The complete description of physical phenomena depends on the result of many experiments. 
Together with the behavior of the spinning ball experiments, there is another series -- force 
machine pendulum experiments -- which have been reported elsewhere. Basically the 
phenomena reported here are summarized by these results: 


1) A force machine pendulum, 1.e., a pendulum composed of two identical flywheels contra- 
rotating, for the cancellation of gyroscopic forces, swings with a period slightly increased over 


that of the non-energized force machine. This indicates a net increase in the inertia of the rotating 
system. 


2) The swinging of the energized pendulum is non-sinusoidal, with a foreshortening (flattening) 
of the peaks of the swings. 


3) Mechanical energy of motion, stored in the created inertial property, od, appears as an inertial 
field. This inertial field has the property of conferring inertia on surrounding material objects -- 
and a reduction in the frequency of oscillating electrical circuits placed in the vicinity of the 
energized machine. 


When we examine the behavior of the spinning ball in relation to the above phenomena we can 
extract the following behavior. 

When the spinning ball is thrown upwards it leaves the cup wit some vertical velocity v, In order 
to attain this velocity the spinning ball had been accelerated vertically prior to the time of leaving 
the cup. Acceleration of a rotating material object requires greater energy than a corresponding 
non-rotating one since some energy is supplied to the od field. When the spinning object leaves 
the cup, the kinetic energy of motion is divided between the 1/2mv?2 of the "real" mass of the 
object, and the energy stored in the created inertial property, od. The sum of these two energies 
allows to attainment of a greater height reached, in the doing of work against the gravitational 
field, in comparison to a non-spinning object moving with the same initial vertical velocity. 


When we examine the behavior of the falling non-spinning object versus the spinning object, we 
notice the spinning object falling faster (with greater acceleration). 


We infer that the behavior of the falling non-spinning object, falling in accord with Newton’s 
Laws, is a special case of the motion of objects in general. The more general case, involving 
rotation, is obscured by the gravitational interaction. 


We would expect, if we could increase the inertia of an object (through rotation of by some other 
means), that the object would fall more slowly in a gravitational field. Let us consider however 
that while a conferred inertial property, od, would reduce the acceleration of a given body acted 
on by a given force in outer space, in the presence of a gravitational field, the conferred inertial 
property would be an additional mechanical "dimension" for the extraction of energy from the 
gravitational field in falling. Conversely, enough energy could be delivered from this 
"dimension" to cancel, or overcome, the mechanical energy extracted from an object raised in a 
gravitational field. 


On this basis we may write: 
For the spinning ball: mgh = % mov2 + Kodv 
For the spinning ball falling: 2 mov2 =% mov2 + Kodv 


In a strict sense, the precise application of Newton’s Laws would have to be restricted to non- 
rotating mechanical objects in field-free space. In a gravitational field, the possibility of 


extraction of greater energy by a new mechanical dimension opens the possibility of an anti- 
gravitational interaction. In a rotating force machine, od energy can be supplied: 


Driven force machine: mgh = ¥% mov2 + Kodw2 
Where, w is the angular velocity of the force machine drive axis. 


Here is the possibility of the conversion of rotational energy to work done against the 
gravitational field. What is not determined at this point is the necessary increment of energy 
required to neutralize the weight of a given object, viz., it might take 1.1 foot pounds of work to 
lift a one pound object one foot. The incremental field necessary to establish neutral weight, or 
the hovering condition, represents the inefficiency or lack of perfection of a real force machine. 
The important fact is the establishment of the od field as the mechanism for a mechanical 
interaction with the gravitational field, in addition to the mechanical interaction expressed as 
Newton’s Laws of the falling non-spinning mechanical body. 


Interpretation of Physical Laws 


The fact that Newton’s Laws do not distinguish between the spinning and the non-rotating object 
represents the state of mechanical knowledge at the time. But because Newton did not 
distinguish between rotation and non-rotation, Einstein did not distinguish between the so-called 
inert and "gravitational mass". The fact that rotation affects the mechanical properties of objects 
paces Newton’s Laws as a special case and invalidates a geometrical interpretation of space. 


Many questions have been asked about the nature of the gravitational-rotational interaction and 
its theoretical prediction. Basically the theory can be looked at in the following way. If we 
consider a force, such as that engendered by the action of the gravitational field on a non-rotating 
real object, we find we can make a measurement of that force on what we know as a scale. If we 
examine the reading on that scale, say one pound, we can conduct our examinations to that 
degree of accuracy where we can reach uncertainty, 1.e., 1.00O0000000??? It is not clear at that 
point whether the uncertainties in the measurement are due to properties of the experiment, or 
that which is being experimented upon. The level of causes and effects, uncertainty. 


If we consider the results of any experiment we find this phenomenon. 


If a real material object is rotated, it is found that within the body of the object are manifested the 
centripetal forces of rotation. If we consider a measurement of these forces we could find the 
same defect, that is, the measurement could be made precise enough to reach the noise level, 1.e., 
causes and effects, and it would not be discernable whether the fluctuations were being caused 
by the experimenter or that which is being experimented upon. This level is the level of defect of 
forces and represents the connection between rotation and gravitation. Once there is established a 
connection, the transfer of energy follows a controllable orientation, viz: the spinning balls falls 
more rapidly because such an object can extract more energy from a gravitational interaction 
than can a normal one, and as well, the storage of energy in a force machine as an od field results 
in direct application of this energy to do work against the gravitational field and provide lifting 
force. 


The concept of defect (of a field or force) was originally elicited epistemologically, forming the 
basis of the author’s theory of Simularity, a theory of Reality based on the properties of 
measurement. 


What is considered is the real properties of the level of causes and effects. What this represents 
physically as a form of inertia and a connection between rotation and gravitation. The 
"connectivity" of defect and the other real properties of inertia fields is better left to discussions 
to begin with the data presented herein. The theory s more properly left to the serious students of 
these ideas. As apprehension of the theory of Simularity necessarily entails the dropping of 
certain restrictions on the mind of the experimenter. 


What can be said is this: 


In the further refinement of the art of physical conceptions, there are certain points reached, 
wherein it is in the proper ordering of things to drop certain concepts when they have reached the 
end of the usefulness. In the search for the gravitational interaction, we have long been hampered 
by the erroneous equation of inert and gravitational masses. We could better say: force is an 
element in the performance of two separate experiments -- the force of gravitational attraction of 
a test mass, and, the force necessary to cause a test mass to accelerate at the same rate at which it 
falls. 


Now that we have distinguished between the inert and gravitational mass by means of rotation, 
there are two principles involved: 


1) The connection between all experiments through the mechanism of defect. 


2) The resolution or distinction of experiments, one from another, on the basis of differing 
procedures. There is no basis to believe that two experiments involving a common element 
(ingredient) have any basis to be comparable in their results, viz., the particle and wave 
hypothesis of light. It is also reasonable to suggest that we not apply mundane concepts of "size", 
"weight", "mass", "spin, "sign", etc., without precise explicit reference to the experiment being 
performed. Since many of the ideas we have about "matter" are conditioned by the models we 
construct, we may have reached a point of development where the "model" as a concept may 


have to be discarded. 


It is not inconceivable to this author, to regard physics as a collection of experiments, some of 
which may involve one or more common elements. No one experiment ever gives the results of 
another separate and distinct experiment. Thusly stated: 


A different experiment gives a different result. 


We can see that to take the common element of two distinct experiments, that is to take force, 
and then take the results of the experiments and then equate -- having found them "equivalent" -- 
such a dilemma can only resolve itself in a curvature of geometrical representation of space. In 
final analysis, the invariance of physical laws is replaced as a concept by defect, a real property 


elicited by the spinning ball experiments, and which now replaces the invariance of physical 
laws as the unifying concept of all experiments. 


Bruce E. DePalma 


Understanding the Dropping of the Spinning Ball Experiment 
by 
Bruce E. DePalma 
(3 May 1977) 


The beginning of this author’s work with rotating objects began with moment of inertia 
measurements of constrained gyroscopes undergoing forced precession. The increased moments 
of inertia discovered for precessional motion were translated into a series of measurements on 
pendulums with rotating bobs. Although the discovery of the inertial effects associated with 
precession and pendulum oscillations were highly suggestive, this author greatly resisted 
attempts to force him to drop a rotating object for two reasons. 


Firstly, he had no reason to be able to predict the motion of a freely falling object on the basis of 
the inertial alterations he had measured which had concerned themselves with constrained 
situations of rotating objects. Second, there was no reason to expect inertial alteration to affect 
the rate of fall of a released object, and there was no available theory which could in any way be 
applied to the situation of a falling object in a gravitational field. This is a situation known in 
religious terms as a "leap into the dark". 


Since the author and his assistants are experts ion the application of stroboscopic lighting 
techniques to the study of high speed motions, the first experimental cut at the situation was to 
photograph the trajectories of a steel ball bearing rotating at high speed together with an identical 
control object moving at similar initial velocity. The result of the experiment was so startling and 
anomalous as to have taken me 5 years to understand. 


The original results of our experiments were circulated as a report in 1974 (Ref. 1). Two years 
later, the experiment was published in an appendix to a book of Christian exegesis (Ref. 2). In 
1977, one of my former students performed a high precision verification of the dropping of a 
rotating object: "The Gyro Drop Experiment" (Ref. 3). Actually, the experiment has two parts, 
the spinning ball going up, and the spinning ball falling. Since I would rather be thought a fool 
than misrepresent results of experiments, I only attempted to analyze the portion of the 
experiment I thought I understood. Basically, the spinning object going higher than the identical 
non-rotating control with the same initial velocity, and then falling faster than the identical non- 
rotating control, presents a dilemma which can only be resolved or understood on the basis of 
radically new concepts in physics -- concepts so radical that only the heretofore un-understood 
results of other experiments (the elastic collision of a rotating and an identical non-rotating 


object, et al.) and new conceptions of physics growing out of the many discussions and 
correspondence pertaining to rotation, inertia, gravity, and motion in general. We should 
remember the pioneers in this field: Wolfe, Cox, Dean, Laithwaite, Rendle, Searl, Kummel, 
DePalma and Delvers, to name but a few. 


In the beginning, I developed the concept of variable inertia to explain the behavior of rotating 
material objects, but variable inertia in itself contravenes the laws of physics in the sense of 
contravention of the laws of conservation of mass and energy. Of course, the destruction of one 
thing is interesting, but of course this is in itself not a creative act and does not take us any closer 
to the truth. 


Because man is so interested in the universe, and the motions of the universe depend so much on 
gravity, the study of gravity takes us to the deepest foundations of human thought. I think it is a 
mind-bending experience to see every stone fall at the exact same rate as any other stone. And 
when you spin an object, why does it fall faster? And most mind-boggling of all, why does it go 
higher than the identical non-rotating control released to go upward at the same initial velocity? 
Of course, the experiment could be wrong, but also perhaps we could develop a hypothesis 
which would fit all experiments. 


We know that when we can alter the properties of mechanical objects, i.e., change their inertia, 
we have contravened the conservation of energy because we have associated the properties of an 
object with the space which contains the object. The space which contains the object also 
contains energy and we can go at the project in two ways: we can attempt to extract the energy 
without worrying where it came from, or we can attempt to understand physics, ourselves, and 
the universe by a new formulation of reality. 


Par of the difficulty of accepting free energy is the feeling that we’re getting something for free, 
and that automatically makes it suspect. On the other hand, however, we can accept what we 
know as "energy" as something which is a natural part of our environment and can be reached if 
we have the key. 


Most of the difficulties in the location of this energy lie in the comprehension of where it’s 
coming from. If this can be comprehended, then the understanding of the free energy experiment 
can be believed. 


When reality came into existence, the time energy of the Universe was concentrated into a single 
form, the exactitude with which a single atom gave off a beat of frequency when excited as a 
spectral line. We have come to regard this as the only way of measuring time. The true way of 
measuring time is in the inertia of objects. Thus, a tuning fork watch or oscillator is a more 
natural way of measuring which can only exist and not be measured. In the case of Time, we can 
know the existence of it, but for whatever measurement we take to be indicating it, we make our 
own determinations as to whether this measurement is more suitable or "accurate" for our 
purposes (we might prefer a crystal clock to a tuning fork, but for what purposes or measuring 1s 
this "time" being used?). If, for instance, we were interested in inertial processes, 1.e., the motion 
and the orbits of the planets, and we knew these were sensitive to inertial influences, we might 
consider a "time" which was also sensitive to these inertial influences to be more "accurate" than 


a time derived from another experiment which might have no relationship to the phenomena of 
importance. 


Time is a manifestation of a much deeper and basic force that we have a concern for here. The 
point of connection I want to make is: the inertia of objects relates to the time energy flowing 
through them. 


The rotational quanta drawn to a rotating body induce in that body a feeling of inertial anisotropy 
as well as increased inertial mass. Could this "mass" be thus somehow translated into energy for 
mass consumption? The first indications of that came when we dropped our spinning ball 
experiment, but we were unwilling to interpret the increase in energy of a spinning to a non- 
spinning object dropped to fall over a controlled distance to some kind of energy principle we 
did not understand. 


We also had a second series of experiments, elastic collisions of rotating and non-rotating 
identical controls which we could not interpret. It took a paper, "The Cause of Gravitation", by 
Bernard Rendle (Ref. 4) to jar my mind into comprehension of the facts as I saw them. We can 
only conceive of the inertia of objects, or inertial mass to be exact, to be representative of the 
time energy created when the Universe was created. Naturally the question of how old is the 
Universe becomes invalid then because a possible interpretation is that the Universe existed 
forever because inertial mass exists at all. Measurements of the age of the Universe are also 
invalid. All the time in the world is summed up in the inertial mass of an object. 


How this relates to the spinning ball experiment is that the spinning of an object draws to it the 
quanta of inertial motion of rotation which are accumulated in the body of the flywheel and 
account for the altered inertial properties of the rotating object. These inertial quanta, Ro, draw 
the time energy to themselves in proportion to the number of them present in the flywheel at a 
given time. If a rotating object is collided with an identical non-rotating one, the non-rotating 
object is rebounded a greater distance than it would have traveled if it had been struck with the 
same identical object non-rotating. A rotating object struck by an identical non-rotating object 
rebounds less than it would had it not been rotating (Ref. 5). 


This explains why the spinning ball went higher than the identical non-rotating control (moving 
at the same initial velocity), and also explains why the spinning object falls faster than the non- 
rotating control. The momentous fact is that there is no special interaction between rotation and 
gravity. The behavior of rotating objects is explained simply by the addition of free energy to 
whatever motion the rotating object is making. The spinning object goes higher and falls faster 
than the identical non-rotating control. 


I like the understanding of inertia growing out of the statement of Rendle: "The immaterial 
medium of space itself is in motion" If we dispose of any special connection between rotation 
and gravity, the constancy of "G" then becomes the inertia of objects. The fact that all objects fall 
at the same rate (earth normal acceleration) means that the substrate space is moving all objects 
along at the same rate. This we can define as Earth normal standard inertia, a unity factor to 
which all other conditions are compared. Thus rotating an object does not change its inertia 
(under the new standard) since the mechanical alterations in behavior of rotating object do not 


affect their inertia but are the result of the additional (free) time energy flowing through the 
rotating object by virtue of its accumulation of rotational quanta, Ro. 


The question to be answered: is there any gravitational effect from rotation, or is gravitation a 
special interaction of mass with its environment? I would tend to believe gravitation is a special 
interaction of real mass with its environment. This is not to say that artificial gravitation fields 
cannot be created, but they would always be distinguishable from the real thing through some 
physical test. An artificial gravitational field would be non-isotropic and anisotropic. 


In terms of the dropping of the spinning ball, the understanding of the experiment involves the 
results of many other experiments as well as the resolution of a mind picture of the Universe 
which is our best approximation to understanding at the present time. What makes it difficult for 
other experimenters to understand the experiment is that it is not simply the results which are 
important. Without a theoretical foundation of understanding to make the experiment 
comprehensible -- to fit the results into a context of rational understanding and harmony with the 
facts of other experiments -- the data become trivial and worthless and, worst of all, subject to 
misinterpretation. 


The availability of free energy from as simple an experiment as colliding in a rotating object with 
a no-rotating one opens up the development of other machines for energy extraction and 
propulsion which may be more convenient to handle than the extraction of energy from the 


collision of a rotating object with a non-rotating one. 


Bruce E. DePalma 


Bruce DEPALMA 


Equivalence Engine 
Journal of Borderland Research ( Sept.-Oct. 1988 ) 
How The Equivalence Engine Works 
by 
Bruce E. DePalma 


10 June 1977 
[ PDF ] 


".,. A torsion pendulum excited at the nodal point. Power is taken from the end in motion... " 


OLUTION OF THE EQUIVALENCE ENGINE 
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Christopher ECCLES 


Thermal Energy Cell 


Website: http://www.ecowatts.co.uk/ 

Chris Davies, Managing Director, Tel +44 (01206) 322496 

The TEC is silent unlike air source heat pumps. 

Significantly reduces the cost of heating with electricity. 

Has the benefit of economically providing continuous heat generation. 


Saves carbon emissions through increased energy output with no additional carbon dioxide 
generation. 


Removes the need for unfriendly night time storage. 


Usable with other sustainable and renewable energy sources such as photovoltaic, fuel cells, 
wind power, Stirling cycle engines, and tidal and hydro power etc. 


Is conventionally installed and can directly replace gas based heating system. 
Is an economic substitute for heating with gas or oil. 


The TEC, compared with ground source heat pumps, does not require a bore hole or a large area 
of land. 


Robert Matthews: Daily Telegraph (UK),18 May 2003; "Take Water and Potash, Add 
Electricity and Get -- A Mystery" 
Christopher Eccles: WO 00/25320 --- Energy Generation 


C. Eccles: US Patent Application 20050236376 --- Energy Generation 
C. Eccles: US Patent # 6,290,836 -- Electrodes 


Jean-L. Naudin: The Enhanced Cold Fusion Reactor --- 
http://jinlabs.imars.com/cfr/html/cfr30.htm 


Daily Telegraph (18th May 2003) 
www.telegraph.co.uk/news/main.jhtml?xml=/ news/2003/05/18/ncell18.xml 


"Take Water and Potash, Add Electricity and Get -- A Mystery" 


by Robert Matthews, Science Correspondent 


ENERGY CELL 
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British researchers believe that they have made a groundbreaking scientific discovery after 
apparently managing to "create" energy from hydrogen atoms. 


In results independently verified at Bristol University, a team from Gardner Watts - an 
environmental technology company based in Dedham, Essex - show a "thermal energy cell" 
which appears to produce hundreds of times more energy than that put into it. If the findings are 
correct and can be reproduced on a commercial scale, the thermal energy cell could become a 
feature of every home, heating water for a fraction of the cost and cutting fuel bills by at least 90 
per cent. 


The makers of the cell, which passes an electric current through a liquid between two electrodes, 
admit that they cannot explain precisely how the invention works. They insist, however, that 
their cell is not just a repeat of the notorious "cold fusion" debacle of the late 1980s. Then two 
scientists claimed to have found a way of generating nuclear energy from a similar-looking 
device at room temperature. The findings were widely challenged and the scientists, Martin 
Fleischmann and Stanley Pons, accused of incompetence, fled America to set up labs in France. 


"We are absolutely not saying this is cold fusion, or that we have found a way round the law of 
energy conservation," said Christopher Davies, the managing director of Gardner Watts. 


"What we are saying is that the device seems to tap into another, previously unrecognised source 
of energy." 


According to Mr Davies, the cell is the product of research into the fundamental properties of 
hydrogen, the most common element in the universe. He argues that calculations based on 
quantum theory, the laws of the sub-atomic world, suggest that hydrogen can exist in a so-called 
metastable state that harbours a potential source of extra energy. 


This theory suggests that if electricity were passed into a mixture of water and a chemical 
catalyst, the extra energy would be released in the form of heat. 


After some experimentation, the team found that a small amount of electricity passed through a 
mixture of water and potassium carbonate - potash - released an astonishing amount of energy. 


"It generates a lot of heat in a very small volume," said Christopher Eccles, the chief scientist at 
Gardner Watts. 


The findings of the Gardner Watts team were tested by Dr Jason Riley of Bristol University, who 
found energy gains of between three and 26 times what had been put in. 


In a written report, Dr Riley concluded: "Using the apparatus supplied by Gardner Watts and the 
procedure of analysis suggested by the company, there appears to be an energy gain in the 
system." 


In tests performed for The Telegraph, the cell heated water to near-boiling, apparently producing 
more than three times the amount of energy fed into it. 


Scientists admit to being astonished by the sheer size of the energy increase produced by the cell. 
"T've never seen a claim like this before,” said Prof Stephen Smith of the physics department at 
Essex University. 


"In the case of cold fusion, people talked about getting a 10 per cent energy gain or so, which 
could be explained away quite easily but this is much too big for that." 


Prof Smith said he was sceptical about the theory put forward by the company. He conceded, 
however, that scientists had also been baffled by the source of energy driving radioactivity, as 
the key equation involved - Einstein's famous E = MC? - had yet to be discovered. 


According to Prof Smith, if there is a flaw in the company's claims, it lies in the measurement of 
the amount of electrical energy pumped into the cell. It is possible that, as sparks pass between 
the electrodes, there is an energy surge which would not be picked up by the instruments 
measuring the electrical input. 


Prof Smith said: "This needs to be very carefully checked, as there could be far more energy 
going in than the makers think." 


Prof Smith's views were echoed by Dr Riley, who said: "There's no doubt that there was a heat 
rise but I'd like to see a more thorough investigation of the electrical energy supplied into the 
cell." 


While many scientists are trying to solve the mystery of the thermal energy cell, its huge 
commercial potential has already caused interest. 


Cambridge Consultants, one of Britain's most prestigious technology consultancies, has teamed 
up with Mr Davies and his colleagues to develop a working prototype. "We've had a multi- 
disciplinary team working on this, and we're perplexed," said Duncan Bishop, head of process 
development at Cambridge Consultants. 


"We are offering to risk-share on it, as it will need about £200,000 to prove the principle behind 
ik 


According to the Gardner Watts team, it will take about six months to carry out tests putting the 
reality of the effect beyond all doubt. The company then plans to develop a prototype capable of 
turning less than one kilowatt of electrical power into 10 kilowatts of heat. 


Mr Davies said: "The technology could be licensed by a company making household boilers for 
the domestic market. " He added that the plan is to have the first thermal energy cell devices on 
the market within two years. 


THE HEATER THAT COULD BE A WORLD BEATER 
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Hot stuff: Ecowatts boss Paul Calver with the device 
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How This 12-inch Miracle Tube Could Halve Heating Bills 


Amazing British invention creates MORE energy than you put into it - and could soon be 


warming your home 


It sounds too good to be true - not to mention the fact that it violates almost every known law of 
physics. 


But British scientists claim they have invented a revolutionary device that seems to ‘create’ 
energy from virtually nothing. 


Their so-called thermal energy cell could soon be fitted into ordinary homes, halving domestic 
heating bills and making a major contribution towards cutting carbon emissions. 


Even the makers of the device are at a loss to explain exactly how it works - but sceptical 
independent scientists carried out their own tests and discovered that the 12in x 2in tube really 
does produce far more heat energy than the electrical energy put in. 


The device seems to break the fundamental physical law that energy cannot be created from 
nothing - but researchers believe it taps into a previously unrecognised source of energy, stored 
at a sub-atomic level within the hydrogen atoms in water. 


The system - developed by scientists at a firm called Ecowatts in a nondescript laboratory on an 
industrial estate at Lancing, West Sussex - involves passing an electrical current through a 
mixture of water, potassium carbonate (otherwise known as potash) and a secret liquid catalyst, 
based on chrome. 


This creates a reaction that releases an incredible amount of energy compared to that put in. If 
the reaction takes place in a unit surrounded by water, the liquid heats up, which could form the 
basis for a household heating system. 


If the technology can be developed on a domestic scale, it means consumers will need much less 
energy for heating and hot water - creating smaller bills and fewer greenhouse gases. 


Jim Lyons, of the University of York, independently evaluated the system. He said: 'Let's be 
honest, people are generally pretty sceptical about this kind of thing. Our team was happy to take 
on the evaluation, even if to prove it didn't work. 


‘But this is a very efficient replacement for the traditional immersion heater. We have examined 
this interesting technology and when we got the rig operating, we were getting 150 to 200 per 
cent more energy out than we put in, without trying too hard. 


People are sceptical - but somehow it works 


'We are still not clear about the science involved here, because the physics and chemistry are 
very different-to everything that has gone before. Our challenge now is to study the science and 
how it works.’ 


The device has taken ten years of painstaking work by a small team at Ecowatts' tiny red-brick 
laboratory, and bosses predict a household version of their device will be ready to go on sale 
within the next 18 months. 


The project, which has cost the company £1.4million, has the backing of the Department of 
Trade and Industry, which is keen to help poorer families without traditional central heating or 
who cannot afford rocketing fuel bills. 


Ecowatts says the device will cost between £1,500 and £2,000, in line with the price of 
traditional systems. 


The development of the groundbreaking technology results from a chance meeting between 
Ecowatts chairman Chris Davies, his wife Jane and an Irish inventor, Christopher Eccles, while 


the couple were on holiday near Shannon in 1998. 


After the inventor showed the couple his laboratory experiments, Mrs Davies, immediately 
signed a £20,000 cheque on the bonnet of her car and handed it over to Mr Eccles. 


He later became chief scientist of Ecowatts' parent company Gardner Watts, but has since left 
after ‘falling out’ with the company, according to insiders. Sadly, Mrs Davies died three years 
ago, so she will be unable to share in the success of her husband's development of the idea. 


Mr Davies, now 75, of Dedham, Essex, was unavailable for comment last night. 


But Ecowatts chief executive Paul Calver said: 'When Jane Davies whipped out her cheque book, 
it turned out to be a very good investment indeed. 


‘She and Chris were always interested in ecology and now it looks as if our heat exchanger 
system is ready to go on sale soon. We're producing a device in the next nine months to heat 


radiators. 


"Most British homes rely on gas, and the Government has admitted there is a problem getting a 
substitute. Our device will help solve that.’ 


Sustainable energy expert Professor Saffa Riffat, of Nottingham University, has also led a team 
investigating the system. 


He said: 'The concept is very interesting and it could be a major breakthrough, but more tests are 
required. We will be doing further checks.’ 


Engadget.com 
Nov 10th 2007 
EcoWatts ''Free Energy" Device Rebuffed, BBC Falls For It. 


Posted by Conrad Quilty-Harper 


EcoWatts and its fake free energy gadget is back in the limelight again, with the BBC Breakfast 
Show falling hook, line, and sinker in an interview with the company's "CEO" Paul Calver. 
Calver stated that "we're still getting to the question of why it works," explaining to a BBC 
presenter his bewilderment at his very own creation. The response from the interviewer? "The 
point is it does." Unfortunately, the point is that it almost certainly doesn't. Ben Goldacre used 
his excellent Bad Science Guardian column this week to dig up some dirt on the dodgy company, 
and managed to find a scientist who gave his stamp of approval to a similar free energy gadget 
four years back: "Using the apparatus provided, it's true, this scientist could get incredible 
results: the meters would read zero, and yet water would boil in around five minutes. Because the 
meters provided weren't working." The company that provided this former gadget along with the 
"broken" meters? EcoWatts. 


WO 00/25320 
"Energy Generation" 
(4 May 2000) Cl. G21B 1/00 
Christopher Eccles 
Abstract 


Methods and apparatus are described for releasing energy from hydrogen and/or deuterium 
atoms. An electrolyte is provided which has a catalyst therein suitable for initiating transitions of 
hydrogen and/or deuterium atoms in the electrolyte to a sub-ground energy state. A plasma 
discharge is generated in the electrolyte to release energy by fusing the atoms together. 


Description 


The present invention relates to the generation of electricity, and more particularly to the release 
of hydrogen and fusion of light atomic nuclei. 


Normally, fusion processes are able to be initiated only at extremely high temperatures, as found 
in the vicinity of a nuclear fusion (uranium or plutonium) detonation. This is the principle of 
most thermonuclear bombs. Such a release of energy is impractical as a means of providing the 
power to generate electricity and heat for distribution, as it occurs too rapidly with too high a 
magnitude for it to be manageable. 


In recent years, many attempts have been made to initiate controlled fusion processes at high 
temperatures by the enclosure of a region of plasma-discharge within a confined space, such as a 
toroidal chamber, using electromagnetic restraint. Such attempts have met with little commercial 
success to date as systems which employ such a technique have so far consumed more energy 
than they have produced and are not continuous processes. 


Another approach which has been attempted in order to achieve fusion of light nuclei has been 
the so-called "cold fusion" technique, in which deuterium atoms have been induced to tunnel into 
the crystal lattice of a metal such as palladium during electrolysis. It is claimed that the atoms are 
forced together in the lattice, overcoming the repulsive electrostatic force. However, no clear and 
unambiguous demonstration of successful cold fusion has yet been presented publicly. 


The present invention provides a method of releasing energy comprising the steps of providing 
an electrolyte having a catalyst therein, the catalyst being suitable for initiating transitions of 
hydrogen and/or deuterium atoms in the electrolyte to a sub-ground energy state, and generating 
a plasma discharge in the electrolyte. The applicants have determined that this method generates 
substantially more energy than the power input used to generate the plasma, whilst doing so ina 
controllable manner. 


Preferably, the plasma discharge is generated by applying a voltage across electrodes in the 
electrolyte and an intermittent voltage has proved particularly useful in increasing the level of 
energy generation. It also provides a means of controlling the process to maintain a consistent 
level of energy production over a significant period of time. 


The application of a voltage higher than necessary to generate plasma also is beneficial to the 
process and will be typically in the range of 50 V to 20,000 V and preferably between 300 V and 
2,000 V, but may be higher than 20,000 V, whereas in conventional electrolysis techniques low 
voltages of about 3 volts are used and applied continuously across the electrodes. 


The applied voltage may be DC or provided at a switching frequency of up to 100 KHz. The 
duty cycle of the applied voltage is preferably in the range of 0.5 to 0.001, but may be even 
lower than 0.001. During the pulse period a monomolecular layer of metal hydride may be 
formed at the cathode-Helmholtz layer interface and subsequently decays to form gas in the 
nascent state comprising comprising monoatomic hydrogen and/or deuterium. The waveform of 
the applied voltage may be substantially square shaped. Whilst application of DC to the electrode 
does produce the metal hydride and monoatomic hydrogen and/or deuterium, the use of a pulsed 
voltage has been found to be more efficient as most dissociation of the hydride then occurs 
between the pulses. 


In applications where the electrolyte is flowed past the electrodes it may be preferable to use two 
separate cathodes, the first of which will be engineered to optimize production of H/D atoms and 
the second of which will provide the plasma discharge. In this instance the direction of flow of 
the electrolyte is from first to second cathode. The design of the apparatus seeks to direct the 
flow of electrolyte to maximize contact of monoatomic H or D atoms with the plasma. The 
characteristics and magnitude of the voltages applied to each cathode are preferably similar, but 
may have different duty periods. 


In a preferred embodiment, the cathode design and applied voltage are such as to provide a 
current density of 400,000 amps per square meter or even greater. More preferably, the current 
density at the cathode is 50,000 amps per square meter or above. 


In carrying out a preferred method in accordance with the invention, it has been found that the 
process may be assisted by initial heating of the electrolyte, which may be water or a salt 
solution, prior to applying electrical input to the vessel. A temperature in the range of 40 to 100 
C, or more preferably 40° to 80° C, has been found to be particularly beneficial. 


The ratio of water to deuterium oxide (D2)) in the electrolyte may be varied to control the energy 
generation. In some circumstances it may be preferable to use "light" water H2O alone and in 
others to use D2O alone. Additionally, the amount of catalyst added to the electrolyte may be 
varied as a controlling factor and preferably lies in the range of 1 to 20 mMol. 


In preferred embodiments, the method includes the step of generating a magnetic field in the 
region of the electrodes. The intensity and/or frequency of the current used to generate the field 
may be adjusted to move the plasma discharge away from the electrode from which it is struck in 
order to minimize erosion and extend the operating life of the system. Only slight separation may 
be required to achieve this effect. 


In further preferred embodiments, the heat generated by the process may be removed and utilized 
by way of a number of known and proven technologies including the circulation of the 
electrolyte through a heat exchanger, or using heat pipes to produce heating, or alternatively to 
produce electricity using a pressurized steam cycle or a low-boiling-point fluid turbine cycle, or 
by other means. 


The present invention further provides apparatus for carrying out methods discloded herein 
comprising an anode, first and second cathodes, a reaction vessel having an inlet and an outlet, 
means for feeding an electrolyte through the vessel from its inlet to its outlet, the electrolyte 
having a catalyst therein suitable for initiating transitions of H and/or D atoms in the electrolyte 
to a sub-ground energy state, menas for applying a voltage across the anode and the first cathode 
to form H and/or D atoms, and means for applying a voltage across the anode and second 
cathode to generate a plasma discharge from the first cathode. 


During the methods described herein, atoms of H and/or D are believed to undergo a 
fundamental change in their structure by exchange of photons with salts in solution. The 
applicants believe that this change, and the observed phenomena, can be explained as set out 
below. 


It is well known that a system comprising a spherical shell of charge (the electron path) located 
around an atomic nucleus constitutes a resonant cavity. Resonant systems act as the repository of 
photon energy of discrete frequencies. The absorption of photon energy by a resonant system 
excites the system to a higher-energy state. For any spherical resonant cavity, the relationship 
between a permitted radius and the wavelength of the absorbed photon is: 


2 pir =n lambda 
(pi = 3.14...) 


where n is an integer 
and lambda is the wavelength 


For non-radiating or stable states, the relationship between the electron wavelength and the 
allowed radii is: 


(2) 2 pi [nr] = 2 pi rm) = n lambday) = lambdaq) 


where n = 1 
orn=2, 3, 4... 
or n= 1/2, 1/3, 1/4... 


and lambda) = the allowed wavelength for n= 1 
Ta) = the allowed radius for n= 1 


In a hydrogen atom (and the following applies equally to a D atom), the ground state electron- 
path radius can be defined as r(0). There is normally no spontaneous photon emission from a 
ground state atom and thus there must be a balance between the centripetal and the electric forces 
present. Thus: 


(3) [mMe). wi ]/t@= Ze? | (4 pi. epsilon . To ) 


where me) = electron rest mass 

V1 = ground state electron velocity 

e = elementary charge 

epsilon) = electric constant (sometimes referred to as the permitivity of free space) 
Z = atomic number (for H, 1) 


Looking first at the excited (higher energy) states, where the hydrogen atom has absorbed 
photons of discrete wavelength/frequency (and hence energy), the system is again stable and 
normally non-radiating, and to maintain force balance, the effective nuclear charge becomes Zeff 
= Z/n, and the balance equation becomes: 


(4) [me . Va ]/nr@ =[e?/n] 


where n = integer value of excited state (1, 2, 3...) 
Vn = electron velocity in the nth excited state. 


He absorption of radiation by an atom thus results in an excited state which may decay to ground 
state, spontaneously, or be triggered to do so, resulting in the re-release of a quantum of energy 
in the form of a photon. In any system consisting of a large number of atoms, transitions between 
states are occurring continuously and randomly and this activity gives rise to the observable 
spectra of emitted radiation from H. 


Each value of n corresponds to a transition which is permitted to occur when a resonant photon is 
absorbed by the atom. Integer values of n represent the absorption of energy by the atom. 


Fractional values of are allowed by the relationship between the standing wavelength of the 
electron and the radius of the electron-path, given by (2), above. To maintain force balance, 


transitions involving fractional values for n must effectively increase the nuclear charge Z to a 
figure Ze, and reduce the radius of the electron-path accordingly. This is equivalent to the atom 
emitting a photon of energy while in the accepted ground state, effecting a transition to a sub- 
ground state. Because the accepted ground state is a very stable one, such transitions are rarely 
encountered but the applicants have discovered that they can be induced if the atom is in close 
proximity to another system which acts as a "receptor-site" for the exact energy quantum 
required to effect the transition. 


The emission of energy by a hydrogen atom in this way is not limited to a single transition 
"down" from ground state, but can occur repetitively and, possibly, transitions from 1/3, 1/4, 1/5, 
etc. states may occur as a single event if the energy balance of the atom and the catalytic system 
is favorable. Of course, the usual uncertainty principles forbid the determination of the behavior 
of any individual atom, but statistical rules govern the properties of any macroscopic (>10”) 
quanta system. 


When a "ground-state" hydrogen atom emits a photon of around 27 eV, the transition occurs to 
the ao/2state as demonstrated above and the effective nuclear charge increases to +2e. A new 
electron path radius is reduced. The potential energy of the atom in its reduced-radius state is 
given by 


V=-{ Zeete” | [ 4 pi epsilony) (ao) / 2)]} =- { 4x 27.178} = -108.7 eV 
The kinetic energy, T, of the reduced electron path is given by 
T=-[V/2]=54.35 eV 


Similarly, it can be seen that the kinetic energy of the ground sate electron path is about 13.6 eV. 
Thus there is a net change in energy of about 41 eV for the transition: 


H{ Zem = 131 =a) } to Al Zem =2 3 r=ag/ 2] 


That is to say, of this 41 eV, about 27 eV is emitted as the catalytic transfer of energy occurs, and 
the remaining 14 eV is emitted on restabilization to the force balance. 


The radial "ground-state" can be considered as a superposition of Fourier components. If integral 
Fourier components of energy equal to m x 27.2 eV are removed, the positive electric path inside 
the electron path radius increases by 

(m) x 1.602 x 10°C 

The resultant electric field is a time-harmonic solution of the Laplace equations in spherical 
coordinates. In the case of the reduced-radius H atom, the radius at which force balance and the 


non-radiative condition are achieved is given by 


Ri) = Ao) / [m+] ] 


Where m is an integer. 


From the energy change equations given above, it will be appreciated that, in decaying to this 
radius from the so-called "ground-state", the atom emits a total energy equal to 


(5) [(m+1)*- 17] x 13.59 eV 


The applicants have found that such energy emissions as take place according to (5), above, only 
appear to occur when the H or D is found in the monoatomic (or so-called "nascent") state. 
Molecular H might be made to behave similarly, but the transition is more difficult to achieve 
owing to the higher energies involved. 


In order to achieve the transition in monoatomic H or D, it is necessary to accumulate the 
molecular form in the gas phase on a substrate such as nickel (Ni) or tungsten (W) which favors 
the dissociation of the molecule. As well as being dissociated into the monoatomic form, the H 
or D should be bound to the catalytic system to initiate the reaction. The preferred method of 
achieving this is by electrolysis using cathode material which favors dissociation. 


The applicants have discovered that the catalytic systems which encourage transitions to sub- 
ground-state energies are those which offer a near-perfect energy couple to the [ m x 27.2 ] eV 
needed to "flip" the atom of H or D. It appears from experiment that the effective sink of energy 
provided by the catalyst need not be precisely equal to that emitted by the atom. Successful 
transitions have been achieved when there is an error of a s much as +- 2% between the energy 
emitted by the atom and that absorbed by the catalytic system. One possible explanation for this 
is that, in a macroscopic sized system, although the transitions are initiated by a close match in 
energy level, such discrepancies as arise are manifested as an overall loss or gain in the kinetic 
energies of the recipient ionic systems. It is thought that spectroscopic analysis of active H or D 
catalytic systems may provide evidence of this. 


One catalyst that has been found to initiate the transition to the ao/n state is rubidium in the Rb+ 
ionic species. If a salt of Rb, such as the carbonate Rb2COs3 is dissolved in either water or 
deuterium oxide (heavy water), a substantial dissociation into Rb+ and (CO;)°- ions takes place. 
If the Rb+ ions are bound closely to monoatomic H or D, the transition to the ao/n state is 
encouraged by the removal of a further electron from the Rb ion, by provision of its second 
1oization energy of about 27.28eV. Thus: 


Rb* +H { aw) /p ] +27.28 eV --> 
Rb’+ +e +H { a /[p=1]}+{[(p+1) -p’] x 13.59 } eV 


Where p represents an integral number of such transitions for any given H and D atom and by 
spontaneous re-association: 


Rb*+ + & = Rb* +27.28 eV 


Thus, the Rb catalyst remains unchanged in the reaction and there is a net yield of energy per 
transition. 


Other catalytic systems can be used which have ionization energies approximating to [ m x 27.2 ] 
eV, such as titanium in the form of Ti>* ions and potassium in the form of K+ ions. 


The applicants believe that the above explanation is consistent with currently accepted quantum 
theory as discussed below. 


Commencing with the equations of Rydberg and Scroedinger it can be shown that fractional 
numbers for the quantum theory energy states in H yield possible transitions which result in 
emissions at frequencies which are in accord with observed UV and X-ray spectra. It is therefore 
possible that the conditions conducive to initiating such transitions may be artificially reproduced 
in the laboratory under certain circumstances. 


The Rydberg formula for the frequency of emitted radiation from a transition in monoatomic H 
iS: 


V= Rayc( 1 /n@* -] {nay ) 
Where: 


V is the frequency of the emitted photon 
Rin) is the Rydberg constant, 1.097373 c 10’ m'! 


C is the speed of light in vacuo, 2.997 x 10° ms” 
and 
N1), N(2) are the transition states. 


It can be seen from the above that, if the resultant energy state of the H atom is that which 
requires ni) to be equal to 1/2 , emissions will occur which are of higher frequency than the 
observed Lyman 2-1 transition in the ultra-violet at 2.467 x 1°? Hz (about 121 nm). There is, 
indeed, an observed emission at a wavelength of about 30.8 nm, which appears to be confirmed 
by recent studies of galactic cluster emissions by Bohringer, et al. (Scientific American, January 
1999) and it is difficult for the inventor to conceive of any other quantum-mechanical event 
which would give rise to such an emission, other than a transition, in accord with the above 
theory, from 1 to 1/2 in nascent H. 


As can be seen from the above use of the standard Rydbberg equation, such behavior of H in the 
monoatomic state views the conventional H "ground-state" as one of many stable electronically- 
preferred states for single H atoms. 


To summarize, a proliferation of H or D atoms is produced which may have had significantly 
diminished electron-path-radii by virtue of exchange of photons with their envronment. These 


atoms appear to be relatively unreactive chemically and appear not to readily take the molecular 
form H-H or D-D. This is a fortunate property which has significance and enables fusion 
pathways, as described below. 


The fusion of light nuclei, H and D, to form heavier elements such as He is one which has 
traditionally been encouraged by subjecting the reactants to extremes of temperature and 
pressure. This has been necessary because there is a large electric charge barrier to overcome in 
order to bring nuclei close enough for fusion to occur. 


Using atoms with a diminished electron path radius, adjacent nuclei may experience a 
corresponding reduction in electric barrier and internuclear separations may become smaller. 
With reductions in internuclear separation, fusion processes become more probable, and more 
easily occasioned. 


There are two principle fusion pathways for D atoms. The first is: 
‘D- + ,D? = >sHe® a in” 


where two D nuclei fuse to produce an isotope of He and a free neutron, which subsequently 
decays (half-life 6.48 x 10° S), with emission of a beta particle of medium energy (about 0.8 
MeV), and a type of neutrino, to become a stable proton. 


The second is: 
|D* + ;D* = |T? + 1H! 


where the two D nuclei fuse to produce the isotope of H known as tritium (T) and a free stable 
proton. The tritium eventually decays (half-life 12.3 years), with emission of a beta particle of 
very low energy (about 0.018 MeV), to become 2He’. 


Of the two, the second fusion path is preferred for the peaceful exploitation of its energy yield, 
because the fusion products are relatively harmless on production, and decay to completely 
innocuous species within a short time, emitting radiation which can be effectively shielded by a 
thin sheet of aluminum foil or by 10 mm of acrylic plastic, for example. 


When D nuclei are forced together under high temperature and pressure conditions (as in a 
thermonuclear bomb), there is a greater than 50% probability for the first pathway to be the 
dominant one. This is because the high temperature process takes no account of nuclear 
alignment at the point of fusion. It is actually a matter of focusing nuclei together 
indiscriminately and hoping that enough fuse to produce an explosion. The applicants believe, 
however, in accord with established theory, that it is the alignment of the nuclei with respect to 
the charges in each nucleus which ultimately determines the favorable fusion path. 


In order to achieve a higher probability for the second, less hazardous pathway, the approaching 
nuclei need to have time to align electrostatically such that the proton-proton separation is at a 
maximum. This can only be achieved at far lower energies than those found in a thermonuclear 


bomb. By the use of entities with diminished electron-path-radii, and correspondingly potentially 
smaller internuclear distances, fusion can be initiated at lower temperatures (and consequently 
lower energies), allowing for the charge-related alignment necessary to achieve a high 
probability for the second, tritium-forming, pathway. By introducing D of diminished electron- 
path-radius into the plasma discharge which is confined within the water in the vessel itself, 
fusion may be initiated. Temperatures of the order of 6000° K are obtained within certain plasma 
discharges and this, coupled with multiple quantum transitions to produce D of diminished 
electron-path-radius, produces a substantial yield of energy from the two-stage process. 


Another possible but less likely fusion pathway for hydrogen atoms is: 
iH' + |H!' = ,D* + Beta* + tau 
whereby Beta’ is produced as one of the products. 


Embodiments of the invention will now be described by way of example and with reference to 
the accompanying schematic drawings, wherein: 


Figure 1 shows an apparatus for carrying out a method in accordance with the invention on a 
relatively small scale; 
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Figure 2 shows a system for operating and measuring the performance of the apparatus of Figure 
1; 


Figure 3 shows a circuit diagram high voltage, high frequency switching circuit for the system 
of Figure 2; 


Figure 4 shows an apparatus for carrying out a method in accordance with the invention on a 
larger scale than that of the Figure 1 apparatus; and 


98 


3 & 


& 


FIG, 4 


Figure 5 shows a further apparatus for carrying out a method of the invention which includes 
two cathodes. 
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The apparatus of Figure 1 enables the generation of energy according to the principles of the 
invention in the laboratory. Any risk of thermal runaway is minimized whilst demonstrating that 
the level of energy release from the two stages is far in excess of that which would result from 
any purely chemical or electrochemical activity. It also enables easy calorimetry, safe ducting 
away of off-gases, and of subsequent extraction of liquid for titration (to demonstrate that no 
chemical action takes place during the operation of the apparatus). 


A 250 ml beaker is provided with a glass quilt or expanded polystyrene surround 6 to act as 
insulation. This can include an inspection cut-out so that the area around the cathode 9 can be 
observed from outside. The beaker contains 200 ml of water, into which is dissolved a small 
quantity of potassium carbonate so as to give a solution of approximately 2 mMol strength. A 
platinum wire 1 is earthed to the laboratory reference ground plane. The anode 10, a sheet of 
platinum foil of approximately 10 mm2 in area, is attached to this wire by mechanical crimping. 


A digital thermometer 2 is inserted into the liquid in the vessel. A 0.25 mm diameter tungsten 
wire cathode 9 is sheathed in borosilicate glass or ceramic tube 4 and sealed at the end immersed 
in the electrolyte so as to expose 10 mm to 20 mm of wire in contact with the liquid. The entire 
assembly of lead wires and the thermometer is carried by an acrylic plate 5 which enables of 
easy dismantling and inspection of the apparatus. 


A supply of up to 360 volts DC, capable of supplying up to 2 amperes, is arranged external to the 
described apparatus. The positive terminal of this supply is connected to one pole of an isolated 
high-voltage switching unit. The other pole of the switch is connected to the tungsten wire 
cathode 9 externally of the apparatus. 


To operate the apparatus, the solution 8 is initially brought up to between 40° C and 80° C either 
by preheating outside the apparatus or by passing power through a heating element in the 
solution (not shown). When the solution is between these temperatures it is either transferred to 
the above apparatus or, if a heating element is used, this is turned off. 


With all connections made as described, the switch is set to operate at a duty cycle of 1% anda 
pulse repetition frequency of 100 Hz. It will be seen through the inspection cut-out that an 
intense plasma-arc is intermittently struck under the water at or near the cathode. If equipment is 
available to monitor the current drawn, it will be seen that the system consumes in the region of 
1 watt when the switching circuit is operating. It will be seen by the rapid rise in temperature in 
the apparatus that far more energy is being released than can be accounted for by the electrical 
input. As a comparison, a heater element can be substituted for the electrodes and operated at 1 
watt and the effects observed. There is really no need for sophisticated calorimetry to verify that 
large quantities of energy are being released close to the cathode of the equipment, such is the 
magnitude of the reaction for the process, as compared to a test with a resistive heating element 
of the same input power. 


The data obtained from a representative one-hour session with this apparatus is shown in Table 
1, below: 


Table 1 
Pre-Run Measurements : 


Commencing volume of electrolyte = 0.200 liter 
Commencing temperature of cell = 39.200° C 

Laboratory ambient temperature = 20.500° C 

Specific heat capacity of vessel = 70.300 J. °C-1 

Specific heat capacity of electrolyte = 4180.000 J.T! °c" 
Steady RMS voltage = 4.0 volts 

Steady RMS current = 0.067 amps 


Post-Run Results : 


Duration of input = 3600 seconds 

Final volume of electrolyte = 0.180 liter 
Final temperature of cell = 93.6° C 
Steady RMS voltage = 6.7 volts 

Steady RMS current = 0.122 amps 
Time-averaged power in = 0.506 watts 


Results Summary : 


Vessel gain = 3824.320 Joules 

Electrolyte gain = 43181.740 Joules 
Radiated power = 38681.030 Joules 
Evaporated loss = 48509.240 Joules 


Total Energy In = 1820.070 Joules 
Total Energy Output = 134196.300 Joules 


It can be seen from this table that the total energy input during this test was measured at 1820 J 
and, taking as a rough guideline that 200 ml of water requires the input of 838 J of energy to 
raise it by 1° C, then by direct heating the water would be expected to rise by some 2° C, bearing 
in mind radiative losses. In fact, during the experiment the water temperature was raised from 
39.2° C to 93.6° C and considerable steam was also liberated. Furthermore, the calculated energy 
output of 134196 J does not take account of secondary effects such as light-energy output and 
Faradaic electrolysis 


A system suitable for operating the apparatus of Figure | is illustrated in block diagram in Figure 
2. A pulse generator 20 supplies a variable duty-cycle pulse waveform to to a high-voltage 
switch unit 22. The pulse waveform may be monitored on an oscilloscope 24 and its repetition 
frequency is displayed on a first frequency counter 26. A second frequency counter 28 is 
provided to monitor the clock speed of the switch unit 22. Power supply 30 is operable to apply a 
voltage between 0 and 360 V to an electrode of the apparatus 12, shown in Figure 1. The voltage 
level may be read from a digital multimeter 32. The RMS voltage across the electrodes 9 and 10 
is indicated on a multimeter 34 and the RMS current passing between the electrodes is shown on 
another multimeter 36, by measuring the voltages developed across a | ohm resistor 37. The 
temperature in the apparatus 12 is indicated on a dip temperature probe 38. The switch unit 22 
may be bypassed by a push button switch 39 to apply a constant voltage across the electrodes. 


A circuit diagram of the switch unit 22 is shown in Figure 3. In the system of Figure 2, input 40 
is connected to the output of pulse generator 20. The output 42 of the switch unit is connected to 
the cathode of the apparatus 12. Two NAND gates 44 and 46 are two fourths of a Schmitt-trigger 
2 input NAND gate chip type 4093. NAND gate 44 operates as an astable multivibrator, with its 
repetition frequency set by a preset resistor 45. The output of gate 44 is fed to one in-out of 
NAND gate 46, the other input forming circuit input 40. The output of NAND gate 46 is 
connected to a three-transistor amplifier consisting of transistors 48, 50 and 52. The amplifier is 
in turn connected to one end of the primary of a transformer 54, the other end being connected to 
earth. The transformer output is fed to a bridge rectifier formed from diodes 56, 58, 60 and 62. 


The rectifier output is fed via a resistor 64 to the gate of an insulated gate bipolar transistor 6 
(IGBT). The load of the apparatus 12 is connected in the drain circuit of the IGBT. A 15 kV 
diode 68 is connected between the drain and the source of the IGBT 66 to protect the IGBT 
from the sizeable EMI emissions from the plasma discharges in the apparatus 12 and avoids 
damage to this sensitive semiconductor. A further diode 70 is provided between the drain of the 
IGBT and the circuit output 42 to act as an EMI blocker in a similar way. A standard 20 mm 5 
amp quick-blow fuse 69 is connected between the source of the IGBT and ground in order to 
protect the device against over-current. 


The operation of the circuit of Figure 3 is as follows. The repetition frequency in NAND gate 44 
is preferably set to between 4 and 6 MHz. Pulse generator 20 is adjusted to set the duty of the 
switching. On receipt of an external pulse from the generator, NAND gate 46 passes a packet of 
4 to 6 MHz square waves to the amplifier. The amplifier has considerable current gain and 
enable the primary of the transformer 54 to be driven resonantly with the RC circuit formed by 
capacitor 72 and resistor 74 which are connected in parallel therewith. The transformer 54 has a 
step-up ratio of 2:1 and a 4 to 6 MHz signal of approximately 19 volts appears across the bridge 
rectifier. The impedance of the rectifier output is essentially determined by a parallel resistor 76, 
such that the switch-on and switch-off time of the IGBT 66 is very fast. Thus, there is never a 
point in the operation of the device when it is dissipating any measurable power. The load of the 
apparatus 12 is placed in the drain circuit of the IGBT, which is therefore operating in "common- 
source" mode to ensure that its source terminal never rises above the high-side ground potential. 
This, again, is a configuration which uses excess input power. This circuit ensures a rise time of 
the switched waveform which isles than 10 nS and a fall time which can be as low as 30 nS at 
modest supply voltages. 


Preferred component values and types for the circuit of Figure 3 are as follows: 


Transistors 4, 50 = 2N 3649 
Transistor 52 = 2N 3645 
Diodes 56, 58, 60, 62 = BAT85 Schottky 
Transformer 54 = RS195-460 
IGBT 66 = GT8Q101 

Diode 68 = 15 kV EHT 
Diode 70 = 1IN1198A 
Resistor 47 = 1.8 kOhm 
Resistor 51 = 33 Ohm 
Resistor 53 = 220 Ohm 
Resistor 74 = 56 Ohm 
Resistor 76 = 560 Ohm 
Resistor 64 = 56 Ohm 
Capacitor 49 = 10 pF 
Capacitor 55 = 33 nF 
Capacitor 72 = 22 pF 


A second apparatus for carrying out the invention is illustrated in Figure 4. This apparatus 
comprises a tubular chamber 80, which may be constructed from a nonmagnetic metal or metal 


alloy material such as, but not exclusively, aluminum or Duralumin, or alternatively may be 
constructed from a non-permeable ceramic material or from borosilicate glass. The tubular 
chamber 80 is constructed in flanged form to allow of its incorporation into a system of pipework 
via flanges 82 and 84 and gaskets 86. Entering the chamber 80 are two electrodes, the cathode 88 
being shaped so as to present a circular plate opposite the cathode 88. The distance between the 
cathode tip and the anode plate should be approximately equal to the radius of the chamber 80. 
The cathode may be constructed from tungsten, zirconium, stainless steel, nickel or tantalum, or 
any other metallic or conductive ceramic material which may contribute to, or occasion, the 
dissociative process described above. The anode may be constructed from platinum, palladium, 
rhodium or any other inert material which does not undergo any significant level of chemical 
interaction with the electrolyte. 


Surrounding the chamber 80, and concentric with it, is a winding 98 of enameled copper or silver 
wire of diameter 0.1 to 0.8 mm consisting of up to several thousand turns of the wire. The 
purpose of this winding is to create an axial magnetic field inside the chamber 80. 


Electrolyte comprising deuterium oxide, in combination with ordinary "light" water in varying 
proportions, and containing high-molarity salts of, but not exclusively of, potassium, rubidium or 
lithium, or combinations of such salts, is pumped through the chamber 80, in a direction such 
that the anode is downstream of the cathode. 


The anode lead wire 96 is connected to the ground plane or zero volts. The cathode 88 is 
connected to a variable source of between 50 and preferably 2000 volts negative with respect to 
the grounded anode 94, but may be couple to a voltage of up to several tens of thousands of volts 
negative with respect to such anode 94. To enhance performance of the invention, the negative 
voltage may be supplied in the form of pulses having a duty cycle between 0.001 and 0.5 


The winding 98 is energized with an alternating voltage such as to provide a current flow of 
typically between 0.5 and 1.5 amps initially. The frequency of the applied alternating voltage 
should be variable from DC up to 15 KHz and may, in addition, be synchronous with pulses 
applied to the cathode 88. 


Under these conditions, a plasma arc will strike close to the cathode 88. The intensity and 
frequency of the current flowing in winding 98 may be adjusted to provide for the removal of the 
plasma arc from the immediate vicinity of the cathode 88 to avoid excessive evaporation of the 
material from the cathode 88. 


The volume of electrolyte pumped through chamber 80 and past the plasma arc may be varied 
such as to stabilize the temperature of such electrolyte in a closed system at below its boiling 
point. 


Heat may be extracted from the electrolyte by passing it through a heat exchanger before its re- 
introduction into the chamber 80. Provision may be made to top-off the water-deuterium content 
of the electrolyte as this becomes depleted by operation of the apparatus. The system may 
operate at a range of pressures to facilitate heat removal. 


A further apparatus for carrying out the invention, similar to that of Figure 4, is shown in Figure 
5 on a scale of approximately 1:2:5. It comprises a borosilicate reaction tube 100 supported at 
one end on a machined nylon support bridge 102. A second machined nylon element 104 is 
mounted across the other end of the tube. The bridge 102 and element 104 are clamped against 
the tube 100 by 8 mm threaded stainless steel studs 110. 


A first cathode 106 is in the form of a nickel wire mesh. It is mounted towards one end of tube 
100 on a stainless steel support 108. Electrical connection to the first cathode 106 is via a PVS- 
sleeved wire (not shown). 


A second cathode 112 consists of a 0.5mm diameter length of tungsten wire provided within a 
drilled macor ceramic sheath 114, which is in turn placed within a 10 mm stainless steel tube 
116. Tube 116 passes through the support 102 and has a perspex end cap 118 on the external end 
through which the second cathode 112 passes. A PVC funnel 120 is provided around the second 
cathode and is tapered towards it, with the cathode tip adjacent the narrower open end thereof. 
The funnel is supported on sleeves 121 provided on the stainless steel support 108. 


The anode comprises a 0.25 mm diameter platinum wire 122 which is connected at one end 
within the tube 100 to a sheet of platinum foil 124. Like the second cathode 11s, the anode is 
provided within a 10 mm diameter stainless steel tube 126, which passes through nylon element 
104 and is closed at its external end by a Perspex end cap 128. Platinum wire 122 passes through 
the end cap 128. 


A plasma deflection coil 130 is mounted within tube 100 between the anode 124 and cathodes 
106, 112. Electrical power is fed to the coil via connectors 132. 


Electrolyte is supplied to the tube 100 via a brass inlet 134 provided through the support bridge 
102 and flows out through nylon element 104 via a brass outlet 136. An additional brass outlet 
138 also is provided in nylon element 104 to allow the electrolyte to be sampled during operation 
of the apparatus. Fuse holders and cable connectors for the apparatus are provided in a unit 140 
mounted on the support bridge 102. 


The apparatus of Figure 5 is operated in a similar manner to that of Figure 4, as discussed above. 
The primary distinction is that two cathodes 106, 112 are employed in place of a single cathode. 
In use, electrolyte is fed through the tube 100, past the electrodes, from inlet 134 to outlet 136. A 
pulsed voltage is applied to the first cathode 106 such that a layer of metal hydride is formed on 
its surface during the voltage pulses and subsequently dissociates to form nascent monoatomic 
H/D. The applied voltage characteristics are selected to optimize the production rate of the 
monoatomic H/D. These products are channeled toward the second cathode 112 by the funnel 
120. A voltage is applied to the second cathode 112 to generate a plasma discharge thereat. 


The characteristics and magnitudes of the voltages applied to the first and second cathodes may 
be similar, but it may be advantageous for different duty periods to be employed for respective 
cathodes. This cathode arrangement with the second cathode downstream of the first seeks to 
maximize contact between the monoatomic H/D and the plasma and therefore the efficiency of 
the apparatus. This is further assisted by the funnel 120. 
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Description 


[0001] The present invention relates to the generation of energy, and more particularly to the 
release of energy as a result of both a state-transition in hydrogen and fusion of light atomic 
nuclei. 


[0002] Normally, fusion processes are able to be initiated only at extremely high temperatures, as 
found in the vicinity of a nuclear fusion (uranium or plutonium) detonation. This is the principle 
of most thermonuclear bombs. Such a release of energy is impractical as a means of providing 
the power to generate electricity and heat for distribution, as it occurs too rapidly with too high a 
magnitude for it to be manageable. 


[0003] In recent years, many attempts have been made to initiate controlled fusion processes at 
high temperatures by the enclosure of a region of plasma-discharge within a confined space, such 


as a toroidal chamber, using electromagnetic restraint. Such attempts have met with little 
commercial success to date as systems which employ such a technique have so far consumed 
more energy than they have produced and are not continuous processes. 


[0004] Another approach which has been attempted in order to achieve fusion of light nuclei has 
been the so-called "cold fusion" technique, in which deuterium atoms have been induced to 
tunnel into the crystal lattice of a metal such as palladium during electrolysis. It is claimed that 
the atoms are forced together in the lattice, overcoming the repulsive electrostatic force. 
However, no clear and unambiguous demonstration of successful cold fusion has yet been 
presented publicly. 


[0005] The present invention provides a method of releasing energy comprising the steps of 
providing an electrolyte having a catalyst therein, the catalyst being suitable for initiating 
transitions of hydrogen and/or deuterium atoms in the electrolyte to a sub-ground energy state, 
and generating a plasma discharge in the electrolyte. The applicants have determined that this 
method generates substantially more energy than the power input used to generate the plasma, 
whilst doing so in a controllable manner. 


[0006] Preferably, the plasma discharge is generated by applying a voltage across electrodes in 
the electrolyte and an intermittent voltage has proved particularly beneficial in increasing the 
level of energy generation. It also provides a means of controlling the process to maintain a 
consistent level of energy production over a significant period of time. 


[0007] The application of a voltage higher than that necessary to generate plasma is also 
beneficial to the process and will be typically in the range 50V to 20000V and preferably 
between 300 and 2000V, but may be higher than 20000V, whereas in conventional electrolysis 
techniques low voltages of about 3 volts are used and applied continuously across the electrodes. 


[0008] The applied voltage may be DC or provided at a switching frequency of up to 100 kHz. 
The duty cycle of the applied voltage is preferably in the range 0.5 to 0.001, but may be even 
lower than 0.001. During the pulse period a monomolecular layer of metal hydride may be 
formed at the cathode-Helmholtz layer interface and subsequently decays to form gas in the 
nascent state comprising monatomic hydrogen and/or deuterium. The waveform of the applied 
voltage may be substantially square shaped. Whilst application of DC to the electrode does 
produce the metal hydride and monatomic hydrogen and/or deuterium, the use of a pulsed 
voltage has been found to be more efficient as most dissociation of the hydride then occurs 
between the pulses. 


[0009] In applications where the electrolyte is flowed past the electrodes it may be preferable to 
use two separate cathodes, the first of which will be engineered to optimise production of 
hydrogen/deuterium atoms and the second of which will provide the plasma discharge. In this 
instance the direction of flow of the electrolyte is from first to second cathode. The design of the 
apparatus seeks to direct the flow of electrolyte to maximise contact of monatomic hydrogen or 
deuterium atoms with the plasma. The characteristics and magnitudes of the voltages applied to 
each cathode are preferably similar, but may have different duty periods. 


[0010] In a preferred embodiment, the cathode design and applied voltage are such as to provide 
a current density of 400,000 amps per square meter or even greater. More preferably, the current 
density at the cathode is 500,000 amps per square meter or above. 


[0011] In carrying out a preferred method in accordance with the invention, it has been found 
that the process may be assisted by initial heating of the electrolyte, which may be water or a salt 
solution, prior to applying electrical input to the vessel. A temperature in the range 40 to 
100.degree. C., or more preferably 40 to 80.degree. C., has been found to be particularly 
beneficial. 


[0012] The ratio of water to deuterium oxide (D.sub.2O) in the electrolyte may be varied to 
control the energy generation. In some circumstances it may be preferable to use "light" water 
H.sub.20 alone and in others to use D.sub.20 alone. Additionally, the amount of catalyst added 
to the electrolyte may be varied as a controlling factor and preferably lies in the range | to 20 
mMol. 


[0013] In preferred embodiments, the method includes the step of generating a magnetic field in 
the region of the electrodes. The intensity and/or frequency of the current used to generate the 
field may be adjusted to move the plasma discharge away from the electrode from which it is 
struck in order to minimise erosion and extend the operating life of the system. Only slight 
separation may be required to achieve this effect. 


[0014] In further preferred embodiments, the heat generated by the process may be removed and 
utilised by way of a number of known and proven technologies including the circulation of the 
electrolyte through a heat exchanger, or using heat pipes to produce heating, or alternatively to 
produce electricity using a pressurised steam cycle or a low-boiling-point fluid turbine cycle, or 
by other means. 


[0015] The present invention further provides apparatus for carrying out methods disclosed 
herein comprising an anode, first and second cathodes, a reaction vessel having an inlet and an 
outlet, means for feeding an electrolyte through the vessel from its inlet to its outlet, the 
electrolyte having a catalyst therein suitable for initiating transitions of hydrogen and/or 
deuterium atoms in the electrolyte to a sub-ground energy state, means for applying a voltage 
across the anode and the first cathode to form hydrogen and/or deuterium atoms, and means for 
applying a voltage across the anode and second cathode to generate a plasma discharge in the 
electrolyte, the second cathode being downstream from the first cathode. 


[0016] During the methods described herein, atoms of hydrogen and/or deuterium are believed to 
undergo a fundamental change in their structure by exchange of photons with salts in solution. 
The applicants believe that this change, and the observed phenomena, can be explained as set out 
below. 


[0017] It is well known that a system comprising a spherical shell of charge (the electron path) 
located around an atomic nucleus constitutes a resonant cavity. Resonant systems act as the 
repository of photon energy of discrete frequencies. The absorbtion of energy by a resonant 


system excites the system to a higher-energy state. For any spherical resonant cavity, the 
relationship between a permitted radius and the wavelength of the absorbed photon is: 


2.pi.r=n.lambda. 
[0018] where n is an integer 
[0019] and .lambda. is the wavelength 


[0020] For non-radiating or stable states, the relationship between the electron wavelength and 
the allowed radii is: 


2.pi.[nr.sub. 1 ]=2.pi.r.sub.(n)=n.lambda..sub.(1)=.lambda..sub.(n) (2) 

[0021] where 

[0022] n=1 

[0023] or 

[0024] n=2,3,4... 

[0025] or pl n=1/2, 1/3, 1/4 

[0026] and 

[0027] .lambda..sub.(1)=the allowed wavelength for n=1 

[0028] r.sub.(1)=the allowed radius for n=1 

[0029] In a hydrogen atom (and the following applies equally to a deuterium atom), the ground 
state electron-path radius can be defined as r.sub.(O). This is sometimes referred to as the Bohr 
radius, a.sub.O. There is normally no spontaneous photon emission from a ground state atom and 
thus there must be a balance between the centripetal and the electric forces present. Thus: 
[m.sub.(e).v.sub.1.sup.2]/r.sub.(O)=Ze.sup.2/(4.pi...epsilon..sub.(O).r.su- b.(O).sup.2) (3) 
[0030] where 

[0031] m.sub.(e)=electron rest mass 


[0032] v.sub.1=ground state electron velocity 


[0033] e=elementary charge 


[0034] .epsilon..sub.(O)=electric constant (sometimes referred to as the permittivity of free 
space) 


[0035] Z=atomic number (for hydrogen, 1) 


[0036] Looking first at the excited (higher energy) states, where the hydrogen atom has absorbed 
photon(s) of discrete wavelength/frequency (and hence energy), the system is again stable and 
normally non-radiating, and to maintain force balance, the effective nuclear charge becomes 
Z.sub.eff=Z/n, and the balance equation becomes: 


[m.sub.(e).v.sub.n.sup.2]/nr.sub.(O)=[e.sup.2/n]/(4.pi1...epsilon..sub.(O).- [nr.sub.(O)].sup.2) (4) 
[0037] where 

[0038] n=integer value of excited state (1, 2,3...) 

[0039] v.sub.n=electron velocity in the nth excited state 


[0040] The absorbtion of radiation by an atom thus results in an excited state which may decay 
to ground state, or to a lower excited state, spontaneously, or be triggered to do so, resulting in 
the re-release of a quantum of energy in the form of a photon. In any system consisting of a large 
number of atoms, transitions between states are occurring continuously and randomly and this 
activity gives rise to the observable spectra of emitted radiation from hydrogen. 


[0041] Each value of n corresponds to a transition which is permitted to occur when a resonant 
photon is absorbed by the atom. Integer values of n represent the absorbtion of energy by the 
atom. 


[0042] Fractional values for n are allowed by the relationship between the standing wavelength 
of the electron and the radius of the electron-path, given by (2), above. To maintain force 
balance, transitions involving fractional values for n must effectively increase the nuclear charge 
Z to a figure Z.sub.eff, and reduce the radius of the electron-path accordingly. This is equivalent 
to the atom emitting a photon of energy while in the accepted ground state, effecting a transition 
to a sub-ground state. Because the accepted ground state is a very stable one, such transitions are 
rarely encountered but the applicants have discovered that they can be induced if the atom is in 
close proximity to another system which acts as a "receptor-site" for the exact energy quantum 
required to effect the transition. 


[0043] The emission of energy by a hydrogen atom in this way is not limited to a single 
transition "down" from ground state, but can occur repetitively and, possibly, transitions to 1/3, 
1/4, 1/5 etc states may occur as a single event if the energy balance of the atom and the catalytic 
system is favourable. Of course, the usual uncertainty principles forbid the determination of the 
behaviour of any individual atom, but statistical rules govern the properties of any macroscopic 
(>10.sup.9 quanta) system. 


[0044] When a "ground-state" hydrogen atom emits a photon of around 27 eV, the transition 
occurs to the a.sub.O/2 state as demonstrated above and the effective nuclear charge increases to 
+2e. A new equilibrium for the force balance is now established. The electron path radius is 
reduced. The potential energy of the atom in its reduced radius-state is given by 


V=-{Z.sub.(eff)e.sup.2/[4.pi..epsilon..sub.(O)/2)] }=-{4.times.27.178 }=-108- .7 eV 
[0045] The kinetic energy, T, of the reduced electron path is given by 
T=-[V/2]=54.35 eV 


[0046] Similarly, it can be seen that the kinetic energy of the ground state electron path is about 
13.6 eV. Thus there is a net change in energy of about 41 eV for the transition: 


H{Z.sub.(eff)=1; r=a.sub.(O)} to H{ Z.sub.(eff)=2; r=a.sub.(O)/2} 


[0047] That is to say, of this 41 eV, about 27 eV is emitted as the catalytic transfer of energy 
occurs, and the remaining 14 eV is emitted on restablisation to the force balance. 


[0048] The radial "ground-state" field can be considered as a superposition of Fourier 
components. If integral Fourier components of energy equal to m.times.27.2 eV are removed, the 
positive electric field inside the electron path radius increases by 


(m).times.1.602.times.10.sup.-19C 


[0049] The resultant electric field is a time-harmonic solution of the Laplace equations in 
spherical co-ordinates. In the case of the reduced radius hydrogen atom, the radius at which force 
balance and the non-radiative condition are achieved is given by 


r.sub.(m)=a.sub.(O)/[m+1] 
[0050] where m is an integer. 


[0051] From the energy change equations given above, it will be appreciated that, in decaying to 
this radius from the so-called "ground-state", the atom emits a total energy equal to 


[(m+1).sup.2-1.sup.2].times.13.59 eV (5) 


[0052] The applicants have found that such energy emissions as take place according to (5), 
above, only appear to occur when the hydrogen or deuterium is found in the monatomic (or so- 
called "nascent") state. Molecular hydrogen might be made to behave similarly, but the transition 
is more difficult to achieve owing to the higher energies involved. 


[0053] In order to achieve the transition in monatomic hydrogen (H) or deuterium (D), it is 
necessary to accumulate the molecular form in the gas phase on a substrate such as nickel or 
tungsten which favours the dissociation of the molecule. As well as being dissociated into the 


monatomic form, the hydrogen or deuterium should be bound to the catalytic system to initiate 
the reaction. The preferred method of achieving this is by electrolysis using cathode material 
which favours dissociation. 


[0054] The applicants have discovered that the catalytic systems which encourage transitions to 
sub-ground-state energies are those which offer a near-perfect energy couple to the 
[m.times.27.2] eV needed to "flip" the atom of H or D. It appears from experiment that the 
effective sink of energy provided by the catalyst need not be precisely equal to that emitted by 
the atom. Successful transitions have been achieved when there is an error of as much as .+-.2% 
between the energy emitted by the atom and that absorbed by the catalytic system. One possible 
explanation for this is that, in a macroscopic sized system, although the transitions are initiated 
by a close match in energy level, such discrepancies as arise are manifested as an overall loss or 
gain in the kinetic energies of the recipient ionic systems. It is thought that spectroscopic analysis 
of active H or D catalytic systems may provide evidence of this. 


[0055] One catalyst that has been found to initiate the transition to the a.sub.O/n state is rubidium 
in the Rb+ ionic species. If a salt of rubidium, such as the carbonate Rb.sub.2CO.sub.3 is 
dissolved in either water or deuterium oxide (heavy water), a substantial dissociation into 
Rb.sup.+ and (CO.sub.3).sup.2- ions takes place. If the Rb.sup.+ ions are bound closely to 
monatomic H or D, the transition to the a.sub.O/n state is encouraged by the removal of a further 
electron from the rubidium ion, by provision of its second ionisation energy of about 27.28 eV. 
Thus: 


Rb.sup.++H {a.sub.(O)/p }+27.28 eV -> 
Rb.sup.2++e.sup.-+H {a.sub.(O)/[p+1]}+{[(p+1).sup.2-p.sup.2].times.13.59}eV 


[0056] where p represents an integral number of such transitions for any given H and D atom and 
by spontaneous re-association: 


Rb.sup.2++e.sup.-=Rb.sup.++27.28 eV 


[0057] Thus, the rubidium catalyst remains unchanged in the reaction and there is a net yield of 
energy per transition. 


[0058] Other catalytic systems can be used which have ionisation energies approximating to 
[m.times.27.2]eV, such as titanium in the form of Ti.sup.2+ ions and potassium in the form of 
K.sup.+ ions. 


[0059] The applicants believe that the above explanation is consistent with currently accepted 
quantum theory as discussed below. 


[0060] Commencing with the equations of Rydberg and Schrodinger it can be shown that 
fractional numbers for the quantum energy states in hydrogen yield possible transitions which 
result in emissions at frequencies which are in accord with observed UV and X-ray spectra. It is 


therefore possible that the conditions conducive to initiating such transitions may be artificially 
reproduced in the laboratory under certain circumstances. 


[0061] The Rydberg formula for the frequency of emitted radiation from a transition in 
monatomic hydrogen is: 


v=R.sub.(h)c(1/n.sub.(2).sup.2-1/n.sub.(1).sup.2) 

[0062] where: 

[0063] v is the frequency of the emitted photon 

[0064] R.sub.(h) is Rydberg constant, 1.097373 c 10.sup.7 m.sup.-1 
[0065] c is the speed of light in vacuo, 2.997.times.10.sup.3 ms.sup.-1 
[0066] and 

[0067] n.sub.(1), n.sub.(2) are the transition states 


[0068] It can be seen from the above that, if the resultant energy state of the hydrogen atom is 
that which requires n.sub.(2) to be equal to 1/2, emissions will occur which are of higher 
frequency than the observed Lyman 2-1 transition in the ultra-violet at 
2.467.times.1.degree..sup.15 Hz (about 121 nm). There is, indeed, an observed emission at a 
wavelength of about 30.8 nm, which appears to be confirmed by recent studies of galactic cluster 
emissions by Bohringer et al (Scientific American, January 1999) and it is difficult for the 
inventor to conceive of any other quantum-mechanical event which would give rise to such an 
emission, other than a transition, in accord with the above theory, from | to 1/2 in nascent 
hydrogen. 


[0069] As can be seen from the above use of the standard Rydberg equation, such behaviour of 
hydrogen in the monatomic state views the conventional hydrogen "ground-state" as one of 
many stable electronically-preferred states for single H atoms. 


[0070] To summarise, a proliferation of H or D atoms is produced which may have had 
significantly diminished electron-path-radii by virtue of exchange of photons with their 
environment. These atoms appear to be relatively unreactive chemically and appear not to readily 
take the molecular form H-H or D-D. This is a fortunate property which has significance and 
enables fusion pathways, as described below. 


[0071] The fusion of light nuclei, hydrogen and deuterium, to form heavier elements such as 
helium is one which has traditionally been encouraged by subjecting the reactants to extremes of 
temperature and pressure. This has been necessary because there is a large electric charge barrier 
to overcome in order to bring nuclei close enough for fusion to occur. 


[0072] Using atoms with diminished electron path radius, adjacent nuclei may experience a 
corresponding reduction in electric barrier and internuclear separations may become smaller. 
With reductions in internuclear separation, fusion processes become more probable, and more 
easily occasioned. 


[0073] There are two principle fusion pathways for deuterium atoms. The first is: 
.sup.2.sub. 1D+.sup.2.sub. 1D=.sup.3.sub.2He+.sup.1.sub.0n 


[0074] where two deuterium nuclei fuse to produce an isotope of helium and a free neutron, 
which subsequently decays (half-life 6.48.times.10.sup.2S), with emission of a .beta..sup.- 
particle of medium energy (about 0.8 Mev), and a type of neutrino, to become a stable proton. 


[0075] The second is: 
.sup.2.sub. 1D+.sup.2.sub. 1D=.sup.3.sub.1T+.sup.1.sub.1H 


[0076] where the two deuterium nuclei fuse to produce the isotope of hydrogen known as tritium 
(T) and a free stable proton. The tritium eventually decays (half-life 12.3 years), with emission of 
a .beta..sup.- particle of very low energy (about 0.018 MeV), to become .sup.3.sub.2He 


[0077] Of the two, the second fusion path is preferred for the peaceful exploitation of its energy 
yield, because the fusion products are (relatively) harmless on production, and decay to 
completely innocuous species within a short time, emitting radiation which can be effectively 
shielded by a thin sheet of kitchen foil or by 10 mm of acrylic plastic, for example. 


[0078] When deuterium nuclei are forced together under high temperature and pressure 
conditions (as in a thermonuclear bomb), there is a greater than 50% probability for the first 
pathway to be the dominant one. This is because the high temperature process takes no account 
of nuclear alignment at the point of fusion. It is actually a matter of forcing nucleic together 
indiscriminately and hoping that enough fuse to produce an explosion. However, the applicants 
believe, in accord with established theory, that it is the alignment of the nuclei with respect to the 
charges in each nucleus which ultimately determines the favourable fusion path. 


[0079] In order to achieve a higher probability for the second, less hazardous, pathway, the 
approaching nuclei need to have time to align electrostatically such that the proton-proton 
separation is at a maximum. This can only be achieved at far lower energies than those found in 
a thermonuclear bomb. By the use of entities with diminished electron-path-radii, and 
correspondingly potentially smaller internuclear distances, fusion can be initiated at lower 
temperatures (and consequently lower energies), allowing for the charge-related alignment 
necessary to achieve a high probability for the second, tritium-forming, pathway. By introducing 
deuterium of diminished electron-path-radius into a plasma discharge which is confined within 
the water in the vessel itself, fusion is may be initiated. Temperatures of the order of 6000 K are 
obtained within certain plasma discharges and this, coupled with multiple quantum transitions to 
produce deuterium of diminished electron-path-radius, produces a substantial yield of energy 
from the two-stage process. 


[0080] Another possible but less likely fusion pathway for hydrogen atoms is: 
.sup.1.sub.1H+.sup.1.sub. 1 H=.sup.2.sub.1D+.beta..sup.++.tau. 
[0081] whereby .beta..sup.+ is produced as one of the products. 


[0082] Embodiments of the invention will now be described by way of example and with 
reference to the accompanying schematic drawings, wherein: 


[0083] FIG. 1 shows an apparatus for carrying out a method in accordance with the invention on 
a relatively small scale; 


[0084] FIG. 2 shows a system for operating and measuring the performance of the apparatus of 
FIG. 1; 


[0085] FIG. 3 shows a circuit diagram high voltage, high frequency switching circuit for the 
system of FIG. 2; 


[0086] FIG. 4 shows an apparatus for carrying out a method in accordance with the invention on 
a larger scale than that of the FIG. 1 apparatus; and 


[0087] FIG. 5 shows a further apparatus for carrying out a method of the invention which 
includes two cathodes. 


[0088] The apparatus of FIG. | enables the generation of energy according to the principles of 
the invention in the laboratory. Any risk of thermal runaway is minimised, whilst demonstrating 
that the level of energy release from the two stages is far in excess of that which would result 
from any purely chemical or electrochemical activity. It also enables easy calorimetry, safe 
ducting away of off-gases, and of subsequent extraction of liquid for titration (to demonstrate 
that no chemical action takes place during the operation of the apparatus). 


[0089] A 250 ml beaker is provided with a glass quilt or expanded polystyrene surround 6 to act 
as insulation. This can include an inspection cut-out so that the area around the cathode 9 can be 
observed from outside. The beaker contains 200 ml of water, into which is dissolved a small 
quantity of potassium carbonate so as to give a solution of approximately 2 mMol strength. A 
platinum lead wire 1 is earthed to the laboratory reference ground plane. The anode 10, a sheet of 
platinum foil of approximately 10 mm.sup.2 in area, is attached to this lead wire by mechanical 
crimping. A digital thermometer 2 is inserted into the liquid in the vessel. A 0.25 mm diameter 
tungsten wire cathode 9 is sheathed in borosilicate glass or ceramic tube 4 and sealed at the end 
immersed in the electrolyte so as to expose 10 mm to 20 mm of wire in contact with the liquid. 
The entire assembly of lead wires and the thermometer is carried by an acrylic plate 5 which 
enables of easy dismantling and inspection of the apparatus. 


[0090] A supply of up to 360 volts DC, capable of supplying up to 2 amperes, is arranged 
external to the described apparatus. The positive terminal of this supply is connected to the 
laboratory reference ground plane and the negative terminal is connected to one pole of an 


isolated high-voltage switching unit. The other pole of the switch is connected to the tungsten 
wire cathode 9 externally of the apparatus. 


[0091] To operate the apparatus, the solution 8 is initially brought up to between 40.degree. C. 
and 80.degree. C. either by preheating outside the apparatus or by passing power through a 
heating element in the solution (not shown). When the solution is between these temperatures it 
is either transferred to the above apparatus or, if a heating element is used, this is turned off. 


[0092] With all connections made as described, the switch is set to operate at a duty cycle of 1% 
and a pulse repetition frequency of 100 Hz. It will be seen through the inspection cut-out that an 
intense plasma-arc is intermittently struck under the water at or near the cathode. If equipment is 
available to monitor the current drawn, it will be seen that the system consumes in the region of 
1 watt when the switching circuits is operating. It will be seen by the rapid rise in temperature in 
the apparatus that far more energy is being released than can be accounted for by the electrical 
input. As a comparison, a heater element can be substituted for the electrodes and operated 1 
watt and the effects observed. There is really no need for sophisticated calorimetry to verify that 
large quantities of energy are being released close to the cathode of the equipment, such is the 
magnitude of the reaction for the process, as compared to a test with a resistive heating element 
of the same input power. 


[0093] The data obtained from a representative one-hour session with this apparatus as shown as 
Table 1, below: 


1 Pre Run Measurements Commencing volume of electrolyte 0.200 1 Commencing temperature 
of cell 39.200.degree. C. Laboratory ambient temperature 20.500.degree. C. Spec. heat capacity 
of vessel 70.300 J .multidot. .degree. C..sup.-1 Spec. heat capacity of electrolyte 4180.000 J 
-multidot. Lsup.-1 .multidot. .degree. C..sup.-1 Steady RMS voltage 4.000 volts Steady RMS 
current 0.067 Amps Post Run Results Duration of input 3600.000 secs Final volume of 
electrolyte 0.180 1 Final temperature of cell 93.600.degree. C. Steady RMS voltage 6.700 volts 
Steady RMS current 0.122 Amps Time-averaged power in 0.506 watts Results Summary Vessel 
Gain 3824.320 Joules Electrolyte gain 43181.740 Joules Radiated power 38681.030 Joules 
Evaporated loss 48509.240 Joules TOTAL ENERGY IN 1820.070 Joules TOTAL ENERGY 
OUTPUT 134196.300 Joules 


[0094] It can be seen from this table that the total energy input during this test was measured at 
1820 Joules and, taking as a rough guideline that 200 ml of water requires the input of 838 joules 
of energy to raise it by 1.degree. C., then by direct heating the water would be expect to rise by 
some 2.degree. C., bearing in mind radiative losses. In fact, during the experiment the water 
temperature was raised from 39.2.degree. C. to 93.6.degree. C. and considerable steam was also 
liberated. Furthermore, the calculated energy output of 134196 Joules does not take account of 
secondary effects such as light-energy output and Faradaic electrolysis. 


[0095] A system suitable for operating the apparatus of FIG. 1 is illustrated in a block diagram in 
FIG. 2. A pulse generator 20 supplies a variable duty-cycle pulse waveform to a high voltage 
switch unit 22. The pulse waveform may be monitored on an oscilloscope 24 and its repetition 
frequency is displayed on a first frequency counter 26. A second frequency counter 28 is 


provided to monitor the clock speed of the switch unit 22. Power supply 30 is operable to apply a 
voltage between 0 and 360 V to an electrode of the apparatus 12, shown in FIG. 1. The voltage 
level may be read from a digital multimeter 32. The RMS voltage across the electrodes 9 and 10 
is indicated on a multimeter 34 and the RMS current passing between the electrodes is shown on 
another multimeter 36, by measuring the voltages developed across a | ohm resistor 37. The 
temperature in the apparatus 12 is indicated on a dip temperature probe 38. The switch unit 22 
may be bypassed by a push button switch 39 to apply a constant voltage across the electrodes. 


[0096] A circuit diagram of the switch unit 22 is shown in FIG. 3. In the system of FIG. 2, input 
40 is connected to the output of pulse generator 20. The output 42 of the switch unit is connected 
to the cathode of the apparatus 12. Two NAND gates 44 and 46 are two fourths of a Schmitt- 
trigger 2 input NAND gate chip type 4093. NAND gate 44 operates as an astable multivibrator, 
with its repetition frequency set by a preset resistor 45. The output of gate 44 is fed to one input 
of NAND gate 46, the other input forming circuit input 40. The output of NAND gate 46 is 
connected to a three transistor amplifier consisting of transistors 48, 50 and 52. The amplifier is 
in turn connected to one end of the primary of a transformer 54, the other end being connected to 
earth. The transformer output is fed to a bridge rectifier formed from diodes 56, 58, 60 and 62. 


[0097] The rectifier output is fed via a resistor 64 to the gate of an insulated gate bipolar 
transistor 66 (IGBT). The load of the apparatus 12 is connected in the drain circuit of the IGBT. 
A 15 kV diode 68 is connected between the drain and the source of the IGBT 66 to protect the 
IGBT from the sizeable EMI emissions from plasma discharges in the apparatus 12 and avoids 
damage to this sensitive semiconductor. A further diode 70 is provided between the drain of the 
IGBT and the circuit output 42 to act as an EMI blocker in a similar way. A standard 20 mm 5A 
quick-blow fuse 69 is connected between the source of the IGBT and ground in order to protect 
the device against overcurrent. 


[0098] The operation of the circuit of FIG. 3 is as follows. The repetition frequency is NAND 
gate 44 is preferably set to between 4 and 6 MHz. Pulse generator 20 is adjusted to set the duty 
of the switching. On receipt of an external pulse from the generator, NAND gate 46 passes a 
packet of 4 to 6 MHz square waves to the amplifier. The amplifier has considerable current gain 
and enables the primary of the transformer 54 to be driven resonantly with the RC circuit formed 
by capacitor 72 and resistor 74 which are connected in parallel therewith. The transformer 54 has 
a step-up ratio of 2:1 and a 4 to 6 MHz signal of approximately 19 volts appears across the 
bridge rectifier. The impedance of the rectifier output is essentially determined by a parallel 
resistor 76, such that the switch-on and switch-off time of the IGBT 66 is very fast. Thus, there is 
never a point in the operation of the device when it is dissipating any measurable power. The 
load of the apparatus 12 is placed in the drain circuit of the IGBT, which is therefore operating in 
"common-source” made to ensure that its source terminal never rises above high-side ground 
potential. This, again, is a configuration which uses excess input power. This circuit ensures a 
rise time of the switched waveform which is less than 10 nS and a fall time which can be as low 
as 30 nS at modest supply voltages. 


[0099] Preferred component values and types for the circuit of FIG. 3 are as follows: 


[0100] Transistor 4, 50--2N 3649 


[0101] Transistor 52--2N 3645 

[0102] Diodes 56, 58, 60, 62--BAT85 Schottky 
[0103] Transformer 54--RS195-460 

[0104] IGBT 66--GT8Q101 

[0105] Diode 68--15 kv EHT 

[0106] Diode 70--1N1198A 


2 Resistor Value (.OMEGA.) Capacitor Value 47 1.8k 49 10 pF 51 33 55 33 nF 53 220 72 22 pF 
74 56 76 560 64 56 


[0107] A second apparatus for carrying out the invention is illustrated in FIG. 4. This apparatus 
comprises a tubular chamber 80, which may be constructed from a nonmagnetic metal or metal 
alloy material such as, but not exclusively, aluminium or Duralumin, or may alternatively be 
constructed from a non-permeable ceramic material or from borosilicate glass. The tubular 
chamber 80 is constructed in flanged form to allow of its incorporation into a system of pipework 
via flanges 82 and 84 and gaskets 86. Entering the chamber 80 are two electrodes, the cathode 88 
being sheathed in an insulating glass or ceramic tube 90 and shaped so as to present itself along 
the axis of the chamber 92. The anode 94 is connected to a similar insulated wire 96 and is 
shaped so as to present a circular plate opposite the cathode 88. The distance between the 
cathode tip and the anode plate should be approximately equal to the radius of the chamber 80. 
The cathode may be constructed from tungsten, zirconium, stainless steel, nickel or tantalum, or 
any other metallic or conductive ceramic material which may contribute to, or occasion, the 
dissociative process described above. The anode may be constructed from platinum, palladium, 
rhodium or any other inert material which does not undergo any significant level of chemical 
interaction with the electrolyte. 


[0108] Surrounding the chamber 80, and concentric with it, is a winding 98 of enamelled copper 
or silver wire of diameter 0.1 to 0.8 mm consisting of up to several thousand turns of the wire. 
The purpose of this winding 98 is to create an axial magnetic field inside the chamber 80. 


[0109] Electrolyte comprising deuterium oxide, in combination with ordinary "light" water in 
varying proportions, and containing high-molarity salts of, but not exclusively of, potassium, 
rubidium or lithium, or combinations of such salts, is pumped through the chamber 80, in a 
direction such that the anode is downstream of the cathode. 


[0110] The anode lead wire 96 is connected to the ground plane or zero volts. The cathode 88 is 
connected to a variable source of between 50 and preferably 2000 volts negative with respect to 
the grounded anode 94, but may be coupled to a voltage of up to several tens of thousands of 
volts negative with respect to such anode 94. To enhance performance of the invention, the 
negative voltage may be supplied in the form of pulses having a duty cycle between 0.001 and 
0:5. 


[0111] The winding 98 is energised with an alternating voltage such as to provide a current flow 
of typically between 0.5 and 1.5 amps initially. The frequency of the applied alternating voltage 
should be variable from DC up to 15 kHz and may, in addition, be synchronous with pulses 
applied to the cathode 88. 


[0112] Under these conditions, a plasma arc will strike close to the cathode 88. The intensity and 
frequency of the current flowing in winding 98 may be adjusted to provide for the removal of the 
plasma arc from the immediate vicinity of the cathode 88 to avoid excessive evaporation of the 
material from the cathode 88. 


[0113] The volume of electrolyte pumped through chamber 80 and past the plasma arc may be 
varied such as to stabilise the temperature of such electrolyte in a closed system at below at its 
boiling point. 


[0114] Heat may be extracted from the electrolyte by passing it through a heat exchanger before 
its re-introduction into the chamber 80. Provision may be made to top-up the water/deuterium 
content of the electrolyte as this becomes depleted by operation of the apparatus. The system 
may operate at a range of pressures to facilitate heat removal. 


[0115] A further apparatus for carrying out the invention, similar to that of FIG. 4, is shown in 
FIG. 5 on a scale of approximately 1:2.5. It comprises a borosilcate reaction tube 100 supported 
at one end on a machined nylon support bridge 102. A second machined nylon element 104 is 
mounted across the other end of the tube. The bridge 102 and element 104 are clamped against 
the tube 100 by 8 mm threaded stainless steel studs 110. 


[0116] A first cathode 106 is in the form of a nickel wire mesh. It is mounted towards one end of 
tube 100 on a stainless steel support 108. Electrical connection to the first cathode 106 is via a 
PVC-sleeved wire (not shown). 


[0117] A second cathode 112 consists of an 0.5 mm diameter length of tungsten wire provided 
within a drilled macor ceramic sheath 114, which is in turn placed within a 10 mm stainless steel 
tube 116. Tube 116 passes through the support 102 and has a perspex end cap 118 on the 
external end through which the second cathode 112 passes. A PVC funnel 120 is provided 
around the-second cathode and is tapered towards it, with the cathode tip adjacent the narrower 
open end thereof. The funnel is supported on sleeves 121 provided on the stainless steel support 
108. 


[0118] The anode comprises an 0.25 mm diameter platinum wire 122 which is connected at one 
end within the tube 100 to a sheet of platinum foil 124. Like the second cathode 112, the anode is 
provided within a 10 mm diameter stainless steel tube 126, which passes through nylon element 
104 and is closed at its external end by a perspex end cap 128. Platinum wire 122 passes through 
the end cap 128. 


[0119] A plasma deflection coil 130 is mounted within tube 100 between the anode 124 and 
cathodes 106, 112. Electrical power is fed to the coil via connectors 132. 


[0120] Electrolyte is supplied to the tube 100 via a brass inlet 134 provided through the support 
bridge 102 and flows out through nylon element 104 via a brass outlet 136. An additional brass 
outlet 138 is also provided in nylon element 104 to allow the electrolyte to be sampled during 
operation of the apparatus. Fuse holders and cable connectors for the apparatus are provided in a 
unit 140 mounted on the support bridge 102. 


[0121] The apparatus of FIG. 5 is operated in a similar manner to that of FIG. 4, as discussed 
above. The primary distinction is that two cathodes 106, 112 are employed in place of a single 
cathode. In use, electrolyte is fed through the tube 100, past the electrodes, from inlet 134 to 
outlet 136. A pulsed voltage is applied to the first cathode 106 such that a layer of metal hydride 
is formed on it surface during the voltage pulses and subsequently dissociates to form nascent 
monatomic hydrogen/deuterium. The applied voltage characteristics are selected to optimise the 
production rate of the monatomic hydrogen/deuterium. These products are channelled towards 
the second cathode 112 by the funnel 120. A voltage is applied to the second cathode 112 to 
generate a plasma discharge thereat. 


[0122] The characteristics and magnitudes of the voltages applied to the first and second 
cathodes may be similar, but it may be advantageous for different duty periods to be employed 
for respective cathodes. This cathode arrangement with the second cathode downstream of the 
first seeks to maximise contact between the monatomic hydrogen/deuterium and the plasma and 
therefore the efficiency of the apparatus. This is further assisted by the funnel 120. 
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Description 

TECHNICAL FIELD 

This invention relates to an electrode and to a method of making such an electrode. The 
invention also relates to a cell incorporating such an electrode as its cathode and to a method of 
obtaining release of gaseous products from such a cell. 


BACKGROUND ART 


During electrolysis, the mass of a substance liberated by the passage of an electric current is 
strictly determined by Faraday's Laws of Electrochemical Deposition. These laws state that: 


1. "The amount of chemical change occasioned by the passage of an electric current is 
proportional to the quantity of electricity passed"; and 


2. "The masses of different substances liberated by a given quantity of electricity are 
proportional to their chemical equivalent weights." 


The chemical equivalent weight of any substance is easily determined and remains a fixed 
standard for that substance under all conditions of electrolytic action. It is usually quoted in 
m.g.C.sup.-1, 1 Coulomb (C) being the quantity of electricity used when a current of one ampere 
is passed for one second. 


If the chemical equivalent weight is represented by z, the mass, m, of any substance liberated 
during an electrolytic process is given by: 


where I is the current passed in amperes and t is the time in seconds. 


During normal electrolytic processes, it is not possible to induce a current to flow through the 
electrolyte unless the voltage across the electrodes of the electrolytic cell is raised to some 
specific value, which varies according to the electrolyte and the electrode composition. This 
voltage, V.sub.d, is known as the Decomposition Voltage. Hitherto, it has not been possible to 
arrange for electrolytic cells to function at voltages sufficiently low to enable of very low-power 
inputs to the cell. 


Any process which can be arranged to run in such a way that, when the calorific value of a 
liberated gas is higher than the power required to run the electrolytic process which liberates that 
gas, will act as a net provider of energy. The apparent surplus of energy coming, in this instance, 
from the bond dissociation energies of the ions involved in the process. 


An example of the operation of an electrolytic cell will serve to illustrate the above points more 
clearly. 


Let us first consider a cell which liberates hydrogen gas by the electrolysis of water containing a 
standard electrolyte such as H.sub.2 SO.sub.4 or Li.sub.2 SO.sub.4. If such a cell is run such that 
its terminal voltage is 5 volts and the current being passed through it is 2 amperes, it will require 
a power source of at least 10 watts, allowing for small losses in wires and contact resistances. 
The mass, and hence calorific value, of the hydrogen liberated from such a cell will be in 
accordance with Faraday's Laws and will be proportional to the product of current and time as 
outlined above. However, the product of current and time is not the same thing as the product of 
current and voltage, which gave us the power consumption of the cell. In the case of this cell, the 
power input is given simply by: 


P.sub.in =V.times.I 
where V is the cell voltage and I is the cell current. 


To calculate the power output of such a cell, we need to know how much energy is available 
from a given mass of hydrogen gas when it combines with oxygen during combustion. This 
figure is 285 KJ.mol.sup.-1, where 1 KJ (kilojoule) is the energy converted when 1 kilowatt of 
power is used for a duration of 1 second. Since the chemical equivalent weight of hydrogen is 
known to be 0.01045 mgC.sup.-1, it can be calculated, according to (1) above, that the cell will 
yield a mass, m, of hydrogen gas given by 


1 mol of hydrogen gas, as molecular hydrogen H.sub.2, has a mass of 2.016 g. Utilising the 
energy content of hydrogen as it undergoes combustion, we therefore have an energy yield from 
the cell of: ##EQU 1## 


It can be seen, therefore, that this conventional cell only produces just over a quarter as much 
energy from the full combustion of its hydrogen yield as the electrical energy required to make it 
run. Such a device is not an efficient converter of energy. 


Consider now the performance of the same cell if its current of 2 amperes were to flow using a 
very much smaller potential of only 0.5 volts. The input power is given by the same equation (2) 
above, namely: 


=0.5.times.2=1 W 


The output power, however, remains the same as in the 5 volt example, it being dependent solely 
upon the parameters of current and time. 


The 0.5 volt cell, therefore, yields a supply of hydrogen gas which is capable of being burned to 
provide some 2.9 times the electrical energy input to the cell. 


In the past it has not been possible to cause electrolysis cells to operate at the small voltages 
necessary to achieve this kind of "energy multiplier" effect. The natural barrier of the established 
decomposition voltage always halted the process some way before the over-unity effects of the 
cell became evident. 


DISCLOSURE OF THE INVENTION 


The present invention seeks to provide an electrode which when used in an electrolytic cell 
enables current to pass at a low voltage compared with conventional cells. It is also an aim of the 
invention to enable the generation of a gaseous product form an electrolyte. 


According to one aspect of the present invention an electrode having an active surface for 
contacting an electrolyte, is characterised in that the electrode comprises first and second 
metallic materials arranged to provide at least one first metallic material to second metallic 
material interface at said active surface. 


Preferably there are a plurality of such interfaces. 


Preferably the first metallic material comprises a substrate e.g. of steel, of the electrode and the 
second metallic material, e.g. nickel or a matrix of nickel and chromium, is plated over regions 
of the substrate. 


According to another aspect of the present invention there is provided an electrolysis cell for 
obtaining the release of gaseous products by electrolysis, comprising an electrolyte, an anode and 
a cathode in the form of an electrode according to said one aspect of the present invention. In use 
of the cell, the current can be passed in such a way that decomposition occurs at a fraction of the 
usual required voltage. Typically "energy multiplier" effects of the order of 6:1 are achievable. 


Suitably the electrolyte comprises dilute sulphuric acid or an aqueous solution of lithium 
sulphate monohydrate, nickel sulphate hexahydrate, chromium sulphate or palladous chloride. 


According to a still further aspect of the invention there is provided a method of making an 
electrode according to said one aspect of the invention, comprising plating a substrate of a first 
metallic material with a second metallic material and removing regions of the plated second 


metallic material to create said active surface with said plurality of first metallic material to 
second metallic material interfaces. 


According to a yet further aspect of the present invention, a method of obtaining release of gas 
from an electrolysis cell according to said further aspect of the invention, comprises applying a 
decomposition voltage of no more than | volt, preferably no more than 0.8 volts, e.g. from 0.2 to 
0.6 volts, across the anode and cathode of the electrolysis cell. 


BRIEF DESCRIPTION OF DRAWINGS 
An embodiment of the invention will now be described, by way of example only, with particular 


reference to the accompanying drawing, in which FIGS. 1 to 3 show three stages in the 
manufacture of an electrode according to the present invention. 
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BEST MODE FOR CARRYING OUT THE INVENTION 


A known electrolyte cell comprises an anode and a cathode as electrodes in an aqueous solution 
of an electrolyte. If a sufficiently large voltage, i.e. the "emf" of the cell, is applied across the 
electrodes, gaseous products (hydrogen and oxygen) are released at the electrodes. For any given 


electrolyte in water, this value lie between 1.250 volts and 2.000 volts, depending upon the 
ambient conditions in the cell (temperature, electrode metals, degree of wetting, pH of the 
electrolyte etc.), and is known as the Decomposition Voltage or DV. It is made up of three 
component voltages, which add arithmetically to give the overall DV for the cell, namely: the 
hydrogen over-voltage at the cathode; the oxygen over-voltage at the anode; and the electrolyte 
breakdown voltage. 


An electrolytic cell in accordance with the invention differs from known electrolytic cells in that 
it functions as a so-called Sub-Decomposition-Voltage (hereafter referred to as "SDV") cell 
which is able to operate at voltages well below the predicted emfs which would be expected by 
summing the three component voltages above for any given set of cell characteristics. 


There are two principal parameters of an SDV electrolytic cell which cause it to function in the 
way it does. The first parameter is the nature of the electrolyte, and the second (more important) 
is the physical characteristic of the cathodic electrode. These two parameters are considered 
below. 


Electrolyte 


In common with nearly all electrolytic mechanisms, an SDV cell will not work using pure water 
or even, to any great degree, tap water as the electrolyte. The activity of electrolysis depends 
upon the migration of ions towards charged surfaces, where they act as either donors or 
recipients of electrons, and there are simply not enough dissociated ions in pure water to enable 
this to take place effectively. An electrolyte, as well as dissociating into ions itself, will facilitate 
to a greater or lesser degree the dissociation of the water in which it is placed. The electolyte 
material is, nonetheless, recycled and wholly conserved in the process and, once charged, an 
SDV cell, in common with most other electrolysis devices, requires only to be topped up with 
water, not fresh electrolyte. Examples of electrolytes which have been successfully employed in 
SDV cells include dilute H.sub.2 SO.sub.4, lithium sulphate monohydrate, nickel sulphate 
hexahydrate, chromium sulphate, and palladous chloride, although this is by no means an 
exhaustive list of the possible substances. Those which function by the release of 
SO.sub.4.sup.2- ions in solution seem also to perform better when acidified slightly. 


The Nature of the Cathode 


The cathode of the SDV cell has an active surface comprising two different metallic materials 
with a plurality of interfaces between the different metallic materials. Conveniently the SDV 
cathode 1 (see FIG. 3) consists of a substrate 2 of a first metallic material and a plurality of 
isolated plated region 3 on the substrate 2. Suitably the plated second metallic material comprises 
nickel, or a matrix of nickel and chromium, so as to create interfaces between the substrate and 
the plating. 


At these interfaces in use of the SDV cell, a number of complex electrochemical interactions take 
place. When a small voltage is applied across the anode and cathode, H.sub.3 O+ (and other+ve) 
ions are attracted towards the cathode. These ions are absorbed into the crystal matrix of the 
nickel plated areas but not into the areas of untreated steel. The sorption process takes place in 


three main steps, namely: the surface adsorption of the ions, accompanied by their partial 
dissociation into monatomic hydrogen and water; followed by intergranular rift diffusion of 
individual atoms of hydrogen between the nickel crystals; and, lastly, lattice diffusion of the 
same hydrogen atoms from the rifts into the actual lattice of the crystal structure. This is not a 
clathrate process, there being an immediate association of monatomic H into molecular H.sub.2 
within the lattice, accompanied by an increase in pressure. The rate-controlling process is 
probably the surface adsorption as increased working pressure within the cell appears to have 
little effect on the rate of hydrogen take-up. 


Lattice diffusion continues until the interface between nickel and steel is encountered and it is at 
this point that molecular hydrogen is released into the adjacent electrolyte. The entire process 
maintains an equilibrium with the ion-product of the water in the electrolyte, new H.sub.3 O+ 
and other ions being formed at the same rate as molecular hydrogen is being discharged from the 
cell. It is thought that there are two catalytic, facilitating, reactions at work. Firstly, the transition 
from integranular rift diffusion to lattice diffusion is believed to be facilitated by the somewhat 
unbalanced nature of the two outermost quantum groups in the nickel atom, monatomic 
hydrogen being "ushered", as it were, by the weak forces within the lattice itself. (Although 
nascent hydrogen is not itself a polar entity, the existence within any mass of H of two species, 
ortho- and para-, dependant on Pauli m.sub.s values of + or -1/2, does not rule out some kind of 
interaction when such a monatomic gas is confined within an electrostatically active crystalline 
complex.) Secondly, at the small iron-nickel interfaces which occur when the cathode is 
machined, there is a degree of electron-sharing between adjacent iron and nickel atoms at the 
periphery of the crystal structure which in some way mitigates in favour of molecular H.sub.2. 
There are also grounds for considering the existence of free protons within such a intercrystalline 
confinement and there is nothing in the electrochemistry which would rule this out. 


The Anode Process 


The anode process differs from that of a conventional cell in that the oxygen over-voltage is 
rarely exceeded and the reaction at the anode is one of the formation of a (conductive) layer of a 
matrix of ferrous- and feroso-ferrous-oxide over the plain steel electrode. There is some 
liberation, albeit slowly, of gaseous oxygen at the anode but this is small in comparison with the 
ejection of H.sub.2 from the cathode, which occurs prolifically and often (as would be expected 
given the pressure within the crystalline absorption mechanism at work) with some minor 
violence when observed under the microscope. 


There is, obviously, some likely benefit in obtaining hydrogen from such a process which is 
relatively free of associated oxygen but, to date, the gaseous mix from experimental SDV cells 
has not been such as to bring the O.sub.2 level down below the LEL for hydrogen/oxygen 
mixture, and such cells should not be regarded as being intrinsically safer than conventional 
ones. 


One method of creating an SDV electrode is described below. 


The electrode which is to become the cathode in an SDV cell is made by taking a sheet of 
ordinary mild steel as the substrate 2 and creating on its surface a series of irregularities, in the 


form of trough regions 4 and raised regions 5 (see FIG. 1), by etching the steel in a bath of 
concentrated (50-55%) sulphuric acid. The natural impurity of most commonly available mild 
steel ensures that etching will take place in a random and irregular manner. Mostly, this is caused 
by the presence of finely divided granular alpha-ferrite which appears to be preferentially 
attacked by the acid. 


After inspection of the surface and the determination of the average size of the nodes or raised 
regions on the roughened steel (optimally these should be at 0.03-0.05 mm distribution), the 
surface is passivated in concentrated nitric acid and further passivated in a chromic acid bath. 


The roughened surface of the steel substrate 2 is then given a 25-micron coating 6 of nickel by 
the "electroless" process, also known as auto-catalytic chemical deposition (see FIG. 2). This 
plating process provides accretion of deposited nickel in the trough regions 4 and thinner 
deposits of nickel on the raised regions 5. 


After coating, the electrode is machined or ground, e.g. using a linishing sander and 120 grit 
silicon carbide paper belt, to remove the "peaks" of the plated raised regions 5 and in particular 
to remove the plated nickel from these "peaks" so as to expose the steel of the substrate 2 (see 
FIG. 3). In this way a plurality of metal-to-metal interfaces are created on the active surface of 
the cathode between the nickel plated regions on the trough regions 4 of the substrate 2 and the 
exposed steel surfaces of the substrate. Constant microscopic inspection is required to determine 
the existence of the correct bi-metallic interfaces on the active surface of the electrode. If the 
electrode is to be used with only one active surface (SAS electrode), no treatment is given to the 
other plated surface, which will remain electrochemically inactive during the operation of the 
cell. If both surfaces are required to work electrolytically (DAS), a similar treatment is given to 
the other side. After cleaning the electrode in methyl ethyl ketone to remove grease and other 
machining deposits, it is left immersed in a 0.5N aqueous solution of nickel sulphate hexahydrate 
at 55.degree. C. for 24 hours, which process acts as an "initiator" for the later complex sequence 
of ion exchange operations in the active cell. 


The present invention envisages a novel cathode and SDV electrolytic cell provided with such a 
cathode. The invention also teaches a novel method of making such a cathode and a novel 
method of releasing gaseous products from an SDV cell. 


The invention discloses the provision of bi-metallic interfaces on the active, electrolyte- 
contacting surface of an electrode which produces hitherto unobserved electrochemical 
phenomena. The use of dissimilar metallic materials on the active surface facilitates lattice 
diffusion of gases within the crystal structure of the electrode. 


An SDV cell according to the invention acts as an "over-unity" cell in respect of hydrogen gas 
production from the cell. The cell operates at low voltages of no more than 1 volt, preferably no 
more than 0.8 volt and typically from 0.2 to 0.6 volts. However even lower operating voltages 
are feasible. 


The Cold Fusion Reactor CFR v3.0 
by Jean-Louis Naudin - May 2003 


JL Naudin Laboratory: http://jlnlabs.imars.com/cfr/html/cfr30.htm 
Video of Test Run # 1: http://jInlabs.imars.com/cfr/videos/cfrv30a.rm 


"The Enhanced Cold Fusion Reactor v3.0" 
Description 


The Cold Fusion Reactor ( CFR ) v3.0 uses a new enhanced design with a 1000 mL Dewar 
vessel filled with a 600 mL of demineralized water and 41.5 g of Potassium Carbonate, the 
electrolyte solution used is 0.5 molar (0.5 M, ). The Dewar vessel, used as the container for the 
CFR v3.0, keeps the strong heat and the light energy produced by the reactor. The reduced 
output of the Dewar neck avoid some eventual projections of the water outside the vessel. 


The CFR v3.0 runs at a very stable regime and the power efficiency measured during all the tests 
conducted is more than 200%. 


The Cathode used is a pure tungsten rod ( W ) 3 mm diameter and 25 mm length from tungsten 
TIG electrodes (WP) commonly used for TIG and Plasma welding. The Anode used is composed 
of stainless steel grid maintained with a stainless steel shaft. All the wires connections are made 
with a 1.5 mm? copper flexible wire gained with silicon. 


The CFR v3.0 is powered with a DC voltage through a bridge rectifier connected through an 
adjustable isolation transformer to the 220V AC power grid line. The voltage input has been 
measured with a digital oscilloscope Fluke 123 with a Shielded Test Lead STL 120 (1:1, 1 
Mohms/225 pF ). The current input has been measured with a current clamp CIE Model CA-60A 
( Accuracy DC Amps +1.5%, AC Amps +2% (40 Hz - 2 kHz), AC Amps +4% (2 kHz -10 kHz), 
AC Amps +6% (10 kHz - 20kHz) ). The temperature has been measured with a type "K" temp 


probe ( NiCrNi ) connected on a VC506 digital multimeter ( -20°C to +1200 °C with an accuracy 
of +/- 3% ). 


Run # I ~ Test procedure : 


1) The temperature of the K»CO? solution in the CFR has been set initially to 83°C. 

2) The weight of the CFR has been measured initially, it was 1336 g. 

3) The power supply has been switched on continuously and the Voltage/Current datas has been 
recorded in the Fluke 123 digital oscilloscope used as a data logger, up to a temperature of 
102°C. 

4) Then the weight of the CFR has been measured, it was 1292 g. 


The run time of the CFR has been 124.8 seconds. 


The Voltage/Current datas logged give an average electrical power input of 574.8 Watts during 
124.8 seconds, so this gives : 


ELECTRICAL ENERGY INPUT = 71739 Joules 


The evaporated water in the CFR during the full boiling was 44 mL. We know that we need 2260 
J/g to vaporize water. The temperature rise of the 600 mL was 19°C. So, this gives : 


ENERGY OUTPUT = ( 44 x 2260 ) + (600 x 19 x 4.18 ) = 147092 Joules 


Power OUTPUT = 1178.6 Watts, Net Power Gain = 603.8 Watts 
Energy OUTPUT/INPUT = 147092 / 71739 = 2.05 


Run # 2 ~ Test procedure : 


1) The temperature of the K,CO? solution in the CFR has been set initially to 86°C. 

2) The weight of the CFR has been measured initially, it was 1334 g. 

3) The power supply has been switched on continuously and the Voltage/Current datas has been 
recorded in the Fluke 123 digital oscilloscope used as a data logger, up to a temperature of 
103°C. 

4) Then the weight of the CFR has been measured, it was 1286 g. 


The run time of the CFR has been 127.2 seconds. 


The Voltage/Current datas logged give an average electrical power input of 518.2 Watts during 
127.2 seconds, so this gives : 


ELECTRICAL ENERGY INPUT = 65918 Joules 


The evaporated water in the CFR during the full boiling was 48 mL. We know that we need 2260 
J/g to vaporize water. The temperature rise of the 600 mL was 17°C. So, this gives : 


ENERGY OUTPUT = ( 48 x 2260 ) + (600 x 17 x 4.18 ) = 151116 Joules 


Power OUTPUT = 1188 Watts, Net Power Gain = 669.8 Watts 
Energy OUTPUT/INPUT = 151116 / 65918 = 2.29 


After a lot of tests runs, some small longitudinal cracks are visible on the pure W cathode; these 
small fractures are produced by the Hydrogen Embrittlement Cracking effect ( HEC ) on the 


tungsten. 


Visit the Naudin Lab website for complete details... 


John W. ECKLIN 


Stationary Armature Generator 
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US Patent # 3,879,622 
Permanent Magnet Motion Conversion Device 
( 1975-04-22 ) 
John W. ECKLIN 


Classification: - international: HO2K53/00; HO2K53/00; (IPC1-7): H0O2K7/06;- european: 
H02K53/00 


Abstract --- A permanent magnet motor in one embodiment utilizes a spring-biased 
reciprocating magnetizable member positioned between two permanent magnets. Magnetic 
shields in the form of rotatable shutters are located between each permanent magnet and the 
reciprocating member to alternately shield and expose the member to the magnetic field thereby 
producing reciprocating motion. A second embodiment utilizes a pair of reciprocating spring- 
biased permanent magnets with adjacent like magnetic poles separated by a magnetic shield 
which alternately exposes and shields the like poles from the repelling forces of their magnetic 
fields. 


Background of the Invention 


This invention relates to the use of energy stored in the fields of permanent magnets. This energy 
is utilized in prime movers capab le of producing work without the addition of energy from an 
outside source. 


The world is now confronted with a crisis brought about by a shortage of sources of energy. 
People everywhere are being asked to conserve energy in every possible way. And scientists are 
seeking diligently for new sources of energy and for ways to utilize conventional sources more 
efficiently. 


Electromagnetic energy is known and employed throughout the world in countless applications. 
Permanent magnets have played a large part in the development and utilization of 
electromagnetic energy, but no significant use as a primary energy source has ever been made of 
the potential energy which exists in the field of a permanent magnet. It is an object of this 
invention to provide a permanent magnet motor which produces reciprocating motion. The 
reciprocating motion thus produced may be converted to rotary motion by conventional 
mechanisms as desired. 


Summary of the Invention 


The invention utilizes the attraction and repulsion properties of the magnetic fields of permanent 
magnets to produce reciprocating motion in a member of magnetizable material. A first 
embodiment of the invention employs a pair of permanent magnets positioned in spaced 
relationship along a common axis. A spring-biased magnetizable member is mounted along the 
common axis between the permanent magnets. A rotatable shutter of magnetic shielding material 
is mounted between the spring-biased magnetizable member and each permanent magnet. When 
the shutters are rotated to expose and shield, in alternate sequence, the magnetizable member 
from the magnetic fields of the permanent magnets, the magnetizable member is caused to 
reciprocate along the common axis between the permanent magnets. The reciprocating motion o 
the member can be converted to useful work by conventional mechanisms. 


A second embodiment utilizes a pair of permanent magnets mounted for reciprocating movement 
along a common axis. The magnets are spring-biased in adjacent positions with like magnetic 
poles facing each other A magnetic shielding shutter is moved in and out from between the 
facing magnetic poles to cause the permanent magnets to repel each other against the spring 
action to produce reciprocating motion. 


Brief Description of the Drawings 


Figure | is a diagrammatic view of one embodiment of a permanent magnet motor constructed in 
accordance with the invention; 


Figure 2 is a plan view of one of the rotary shutters used as a magnetic shield in the device of 
Figure 1; 
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Figure 3 is a diagrammatic view of a second embodiment of the invention with the magnetic 
shield in position; and 
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Figure 4 is a diagrammatic view of the device of Figure 3 with the magnetic shield removed 
from between the permanent magnets. 


Description of the Preferred Embodiments 


The invention will be understood more readily by referring to Figure 1 which is a diagrammatic 
view of a first form of the invention which may utilize either the attraction or repulsion of 
magnetic fields to produce reciprocating motion in a prime mover device. A pair of permanent 
magnets | and 3 are positioned in spaced relationship to each other with a magnetizable member 
5 located therebetween. The member 5 is shown with arms 7 and 9 connected thereto. Arm 7 is 
also connected to driving link 11 which is provided to convert the reciprocating motion of 
member 5 to rotary motion by means of eccentric connection to circular member 13. 


The member 5 is spring-biased in the position shown by means o springs 15, 17, 19, and 21. 
Biasing links 23 and 25 connect arms 7 and 9 to the spring members. 


A pair of rotatable shutter members 27 and 29 are mounted on shaft 31 which is concentric with 
the common axis of permanent magnets | and 3 and magnetizable member 5. Shaft 31 is driven 
by a suitable device such as motor 33 shown. 


Figure 2 is a plan view of rotatable shutter 27 show in Figure 1. The shutter 27 comprises cutout 
portions 35 and 37 and portions 39 and 41 of magnetic shielding material. The positions of the 
magnetic shielding portions of shutters 27 and 29 are displaced 90 degrees in rotation from each 


other so that when shutter 27 exposes the pole pieces of permanent magnet 1, shutter 29 is 
shielding the pole pieces of permanent magnet 3. 


In operation the motor 33 turns shaft 31 and the rotatable shutters 27 and 29 attached thereto. As 
the pole pieces of one of the permanent magnets are exposed, magnetizable member 5 is 
attracted thereto, since at the same time the pole pieces of the other permanent magnet will be 
shielded. As the shutter continues rotation the pole pieces of each magnet will be alternately 
exposed and shielded causing magnetizable member 5 to reciprocate back and forth between the 
permanent magnets with assistance from the biasing springs, one pair of which will be 
compressed while the other air is tensioned. The circular wheel 13 serves as a power take-off 
means and converts the reciprocating motion of magnetizable member 5 to circular motion for 
shaft rotation. 


An alternative arrangement could be achieved in the device of Figure | by substituting a 
permanent for the magnetizable member 5. In this case the magnet would have to be oriented so 
that like magnetic poles were always adjacent each other. The device would operate by the 
repulsion properties of like magnetic poles with the reciprocating member 5 being repelled by 
magnetic forces as the rotatable shutter uncovered the pole pieces. 


Figures 3 and 4 illustrate a second embodiment o the invention employing the property of 
magnetic repulsion. A pair of permanent magnets 45 and 47 are positioned in tubular members 
49 and 51. Springs 53 and 55 bias permanent magnets 45 and 47 in position so that like magnetic 
poles are adjacent. A magnetic shutter member 57 separates permanent magnets 45 and 47 when 
they are in their fully-biased position. 


When the magnetic shutter member 57, which acts as a magnetic shield between permanent 
magnets 45 and 47, is removed, as shown in Figure 4, the magnets 45 and 47 repel each other 
and compress springs 53 and 55. When the shutter member 57 is again placed between magnets 
45 and 46, the compressed springs 53 and 55 force magnets 45 and 47 back into the position 
shown in Figure 3. Periodic action of shutter member 57 will produce a periodic reciprocating 
motion which may be converted to useful rotary motion by circular wheels 59 and 61. The 
shutter 57 may be mounted for rotary motion in a fashion similar to shutters 27 and 29 of Figure 
1. 


What is claimed is: --- [Claims not included here | 


US Patent # 4,567,407 
Biased Unitized Motor Alternator with Stationary Armature and Field 
( January 28, 1986 ) 


John W. Ecklin 


Abstract --- A unitized (single unit) motor and flux switch alternator having stationary field, 
armature and motor windings which provides a magnetic path for some of the motor input power 
to feed through and increase the alternating current (AC) generator output. A rotor formed from a 
material having a high magnetic permeability (solid or laminated soft steel) is controlled in speed 
by controlling the magnitude and timing of the pulsed direct current (DC) supplied to the motor 
windings which may be wound on the stationary legs or the rotor. The current flow in the motor 
windings can be controlled by a mechanical commutator if the motor windings are on the rotor or 
by a solid-state converter if the motor windings are on the legs in a manner normally associated 
with brushless DC motors. The DC windings of the flux switch alternator can be replaced by 
permanent magnets since the reversing field in the AC output windings are predominantly time 
stationary. 


Current U.S. Class: 318/140 ; 310/113; 310/155; 318/138; 318/149; 318/153 


Current International Class: HO2P 25/30 (20060101); HO2K 47/00 (20060101); HO2K 47/04 
(20060101); HO2P 25/16 (20060101) 


Field of Search: 318/140,141,142,144,148,149,151,152,153,138 
310/159,12R,103,113,158,159,152,154,156,168,171,177,179,46,181,155 322/39,90,100, 13 


References Cited: U.S. Patent Documents 


1730340 October 1929 Smith // 2217499 October 1940 Smith // 2279690 April 1942 Lindsey 
/1 2505130 April 1950 Maynard // 2520828 August 1950 Bertschi // 

2732509 January 1956 Hammerstrom et al. // 2816240 December 1957 Zimmer // 3009092 
November 1961 Carmichael // 3010040 November 1961 Braun // 3253170 May 1966 Philips 
et al. // 3346749 October 1967 Shafranek // 3512026 May 1970 Tiltins // 3518473 June 1970 
Nordebo // 3569804 March 1971 Studer // 3577002 May 1971 Hall // 3588559 June 1971 
Fono // 3594595 June 1971 Frederic et al. // 3641376 February 1972 Livingston // 3879622 
April 1975 Ecklin // 3953753 April 1976 Barrett // 3967200 June 1976 Tetsugu et al. // 
4053801 October 1977 Ray et al. // 4138629 February 1979 Miller et al. // 4237395 

December 1980 Loudermilk // 4259604 March 1981 Aoki // 4297604 October 1981 Tawse // 


Description 
BACKGROUND OF THE INVENTION 


Inductor alternators were as popular and efficient as any generator before 1900. They had no 
brushes for high reliability but they were slightly larger than other generators and output 
unidirectional pulses. As a result they lost out to other generators except in special applications. 
Later the flux switch alternator replaced the inductor alternator as the flux switch alternator 
outputs AC and since all AC coils and DC coils were used twice as much, the flux switch 
alternator output four times more than inductor alternator, all else being equal. 


Simple inductor alternators had four legs with AC and DC coils wound on each leg and a four 
lobed steel rotor. The flux switch alternator simply wound these same coils between the four legs 


instead of on the legs and cut two opposite lobes from the steel rotor. Since only steel rotates 
with a conservative force, what could require four times more input torque to the flux switch 
alternator? 


Because of sags, glitches, brownouts, blackouts and other surprises from electric power systems 
many large electronic systems including computers now use a motorgenerator (M-G) for back-up 
or emergency power. Few motors or generators are individually over 95 per cent efficient so 
when their shafts are mechanically coupled, the overall efficiency of an M-G with separate 
motors and generators is seldom over 90 percent efficient. 


It is commonplace to teach the output of a generator is equal to the mechanical input power 
minus the losses. It is also known from Lenz's law (but seldom taught) a generator that is 95 
percent efficient consumes 95 percent of the input to overcome torque due to internal forces and 
5 percent goes to losses. The rotors of most of today's generators are repelled as they approach a 
stator and are attracted back by the stator as soon as the rotor passes the stator in accordance with 
Lenz's law. Thus, most rotors face constant nonconservative work forces and therefore, present 
generators require constant input torque. 


Therefore, it is an object of this invention to provide a more compact motor generator. 


It is also an objective of this invention to bias all steel above ground by attaching this steel to the 
positive terminal of a power supply or battery and grounding the negative terminal to bleed off or 
gound most free electrons to decrease losses from unwanted induced currents. This will also 
decrease losses in any other motor, generator or transformer with armatures. 


It is further an objective of this invention to make a more compact and far more efficient motor 
generator by unitization. 


It is yet another objective of this invention to take advantage of a conservative no work force 
demonstrated by a simple damped oscillator consisting of a steel ball bearing released off center 
on a button permanent magnet with magnetic poles on the flat surfaces. 


According to this invention, the legs or the rotor of a flux switch alternator are provided with 
motor windings. The steel rotor of the unitized flux switch alternator actually aids the input 
torgue for half of each rotation as the rotor is always attracted and never repelled. This 
construction makes it possible for some of the current or power fed to the motor windings to 
magnetically feed through a solid magnetic path to the AC output windings which does not occur 
in today's M-Gs as they are only mechanically coupled by their shafts and have no common 
magnetic path to share. 


From basic electronic technology we learn a charged condensor has few free or conduction 
electrons on the positive plate and an excess of free electrons on the negative or grounded plate. 
Since steel armatures are conductors, there has been considerable effort expended in materials 
research to increase resistance to conduction electrons in armature materials to thereby reduce 
hysteresis and eddy current damping losses. Another more common approach is to laminate or 


powder these armatures. Accordingly, a further feature of the invention, the reduction in 
hysteresis and eddy current damping losses. 


This invention provides a biased and unitized M-G which is smaller, has less loss, and is more 
efficient than present units. 


Since the steel rotor is always attracted to the strongest magnetic field regardless of it's polarity, 
steel gets a conservative force or is accelerated to a leg and slowed down or decelerated by the 
magnetic field set up in the legs by the DC coils or permanent magnets of the flux switch 
alternator. Moreover, because the flux induced into the two lobed rotor by the stationary source 
of field flux exhibits no reluctance change as rotation takes place, there is an essentially lossless 
transfer. 


Well established mechanical or solid-state commutator technology allows the pulsing or 
energizing of the motor coils (whether stationary on the legs or on the rotor) to selectively 
provide given magnetic polarities when the rotor gets within 30 degrees of any leg in the 
direction of motion of the rotor and to deenergize these pulses 10 degrees or so before the rotor 
gets to a leg to take advantage of a large collapsing field. 


SUMMARY OF THE INVENTION 


In accordance with a principle of this invention, a unitized flux switch alternator is provided 
whose stationary field of flux is established by DC coils or permanent magnets. 


In accordance with another principle of this invention, a solid or laminated steel rotor is turned 
and timed by pulses of current fed to either stationary motor coils on the legs or to a winding on 
the rotor to increase given magnetic polarities using standard commutating procedures. This 
pulsed polarized magnetic motor flux feeds through to the AC output coils providing a fatter 
appearing sine wave for an increased output power. 


It will also be appreciated from the foregoing description that the invention is electrically, 
magnetically and mechanically inexpensive and uncomplicated using only well known and fully 
developed technologies. 


BRIEF DESCRIPTION OF THE DRAWINGS 
The foregoing objects and other attendant advantages and features of this invention will become 
more readily appreciated as the same becomes better understood by reference to the following 


detailed description when taken in conjunction with the accompanying drawings wherein: 


FIG. 1| is a magnetic circuit diagram illustrating the basic embodiment of the invention of how 
steel moves with conservative forces in a magnet's field, 


FIG. 2 is a simple prior art inductor alternator, 
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FIG. 3 is a simple prior art flux switch alternator using permanent magnets and demonstrating 
how magnetic flux is reversed in the AC coils by turning the steel rotor, 


FIG. 4 is an end view of the unitized, motor generator incorporating the present invention, 


FIG.5 


FIG. 6 illustrates a modification wherein the DC motor windings are on the armature pole pieces. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 


FIG. 1 is a magnetic circuit diagram which is useful for illustrating a basic aspect of the 
invention. A steel ball 19 is set on either the North or South pole of a button magnet 20 which, in 
turn, is positioned on a steel sheet 23. Magnet 20 might be one half inch in diameter by three 
sixteenths of an inch thick in which case steel ball member 19 should be five sixteenths of an 
inch in diameter. When steel ball 19 is pushed to the edge of button magnet 20 and released 
under the influence of the magnetic field, it has a damped oscillation. If all losses could be 
overcome, the excursion of steel ball 19 would be constant and in either case demonstrates a 
conservative no work force. 


FIG. 2 is a prior art inductor alternator and is shown because such sketches are now difficult to 
locate and also to observe the similarity of the motion of the steel rotor 13 and 19 in FIG. 1. 
Stator 10 is provided with pole pieces 11 corresponding in number to the teeth projections 12 on 
toothed iron rotor 13. Primary winding 14 on pole pieces 11 are energized through rheostat 15 
from battery 16 and the AC output to a load 17 are taken from secondary winding 9. 


FIGS. 3(a) and 3(b) are of a flux switch alternator. These sketches show the rotor 5' in two 
positions. Stator 40 includes a pair of permanent magnets 41 and 42 and a flux guiding structure 
43 having pole pieces 44-1, 44-2, 44-3 and 44-4 and windings 45 and 46 on legs 47 and 48. The 
flux reversal through the AC windings 45 and 46 is demonstrated by rotation of rotor 5'. Also it 
can be seen that two rotations of rotor 5' will produce four sine waves. To get 60 cycles (hertz) 
per second out, rotor 5' is rotated at 1800 revolutions per minute (RPM) with a double lobed 
rotor. Using a six lobed rotor 5", as illustrated in FIG. 5, the speed of rotation can be reduced to 
600 RPM for 60 cycle (Hz) AC out. Similar strategies can be used to generate three phase AC. 
Since rotors 5' turn with a conservative force, it is obvious it should be embedded in 
magnetically transparent material MT to make it a better flywheel and a smooth surface to 
reduce windage losses. In FIGS. 2 and 3(a) and 3(b), a separate drive means coupled to the shafts 
S of rotors 13, 5 and 5' produce the motive force on the rotors. 


In FIG. 4, stator 70 exemplarily includes four poles 71-1N, 71-2S, 71-3S and 71-4N and 
connecting sections 72-1, 72-2, 72-3 and 72-4 on which are located the DC coils 75 and the AC 
output coils 74, AC output coils 74-1 and 74-3 being wound on stator connecting portions 72-1 
and 72-3, respectively, and DC coils or windings 75-2 and 75-4 being wound on stator 
connecting portions 72-2 and 72-4, respectively. These DC windings on the stator connecting 
portions are energized from a DC source, such as a battery. Prior art solid-state commutator 
controls such as shown in U.S. Pat. No. 3,569,804 or other DC brushless motor controls may be 
used when the DC motor coils are on the legs or pole pieces 1, 2, 3 and 4 as in FIG. 6. The rotor 
80 is on shaft 81 journeled at it's ends for free rotation, or if vertically oriented, on magnetic 
bearings to eliminate further friction losses. DC windings 75 and the AC output windings 74 can 
overlap, and in fact be bifilar wound. As noted above, well established mechanical or solid state 
commutator technology allows the pulsing or energizing of the motor coils (whether stationary 
on the stator legs as shown in FIG. 6 or on the rotor as shown in FIG. 4) to selectively provide 
given magnetic polarities when the rotor gets within 30 degrees of any leg in the direction of 
motion of the rotor and to deenergize these pulses 10 degrees or so before the rotor gets to a leg. 
For example, as shown in FIG. 4, brushes B1 and B2 are engaged by commutator segments C1 
and C2, respectively, when the rotor is within 30 degrees of leg 2 and 4 of the stator 82 and leave 
these commutator segments at about 10 degrees before the rotor gets to those legs. 


Exemplary dimensions of the four legged stator 70 are 12 inches in diameter by one inch thick 
and wide, as are the pole pieces 71. 


A battery 90 is shown for bias in FIG. 4 however, a positive lead to a DC coil can be attached to 
the stator in the case where permanent magnets are not used instead of the DC coils. 


It will be appreciated that not only does some of the power to the motor coils 82 feed through to 
the AC output coils 74-1 and 74-3 but the only power required to the motor coils 82 would be 
that needed in a structure corresponding to FIG. 1 to keep the ball at a constant excursion or the 
rotor 80 at a constant speed. Also since the power to the DC coils 75-2 and 75-4 saturates the 
stator 70 when the rotor is between two legs (71-1N and 71-3S or 71-2S and 72-4N) much less 
motor power is required (as in a variable flux path magnetic amplifier) using a mechanical 
commutator and winding the DC motor coils 82 on rotor 80. Very little change is required to the 
input torque as the electrical load on the alternator varies. Magnetic lines of force always tend to 
shorten their path so they not only take the easiest path, they make the shortest magnetic path. 
See FIG. 1. 


As noted above, the direction of the current fed to the motor coils can be controlled by a 
mechanical commutator to give the tips of the rotor the opposite magnetic polarity to that of the 
legs the rotor tips approach. 


As shown in FIG. 6, instead of placing the DC motor windings on the rotor as shown in FIG. 5, 
the motor windings 82 can be on the pole pieces, such as 71-1N of FIG. 6. 


By unitizing we not only get rid of an external motor but some of the pulsed power fed to the 
motor coils will feed through to the AC coils and generate more output. Pulse or energize the 
motor coils to increase given magnetic polarities when the rotor gets within 30 degrees or so of 
any leg in the direction of motion and deenergize 10 degrees before 80 gets to a leg to take 
advantage of a large collapsing field. 


Stator losses are caused by current flow either hysteresis or eddy current damping. By biasing 
stator at a positive voltage most free or conduction electrons are grounded reducing these losses 
to almost zero. The stator are similar to the electron starved plate of a charged condensor. 
Biasing works better than laminated or powdered stator to reduce these losses in conductors. 


Except for space applications it is more efficient to use brushes and wind the motor coils on the 
rotor. Since the DC coils should saturate the armature when the rotor is between two legs it takes 
much more energy to motor coils on the legs compared to rotor. 


Motor windings can be applied to the flux switch alternator of FIG. 3a and FIG. 3b incorporating 
the permanent magnets. 


While illustrative forms of the system in accordance with the present invention have been 
described, it will be understood that numerous changes may be made without departing from the 
principles and scope of this invention. 
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www.mail-archive.com/interact @ listserv.capital-master.com/msg00274.html - 6k 


[Keelynet] Steorn claims vs Jack Hilden-Brands invention 

http://www.kz1300.com/ecklin/ And there is also Jack Hilden-Brands invention of a method of 
switching off any natural magnetic field, either mechanically or ... 
www.mail-archive.com/interact @ listserv.capital-master.com/msg00255.html - 14k 


John Ecklin/Free Energy/AG 

John Ecklin: Stationary-Armature Generator - This device is a motor based on 'Permanent- 
Magnet Motion-Conversion’. Spring-loaded reciprocating magnets are ... 
antigravitypower.tripod.com/FreeEnergy/j.ecklin.html - 7k 


patents 
Ecklin, J.W., 3879622, Magnet Motion Converter, Permanent Magnet Motors, USA. Gay, H. 


#2486327, P.M. Self-Movement Device, Permanent Magnet Motors, FRANCE ... 
www.theverylastpageoftheinternet.com/menu/patents.htm - 94k 


Patent Links for Alternative Energy, Cold Fusion, Fusion, anti ... 
3879622 Permanent Magnet Motion Conversion Device * Ecklin, John W. ... 
www.butlerlabs.com/patentlinks.htm 
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Senttle WA ALI2L LENZ LAW 


Editor's note: I want to thank John Ecklin for taking the time to write and submit 
the following exclusive report for members of the ALL SOURCE PROJECT. John said, 
"This paper is not written for Joe Newman or Bill Muller. They have already decided 
how they want to build their units. I'm interested in getting to people who want to 
build a compact and sturdy unit to sell or for their own use." 


Why is it only with an all steel rotor and only with a (g) generator can we get 
around Lenz's law for the mechanical forces in electric (m) motors and generators? 
CAUTION: This paper discusses only the mechanical forces and does not consider the 
(cemf) counter electromotive forces involved with a changing current to any coil. 
Usually Lenz's law goes only into cemfs and electromotive forces are seldom mentioned. 
Even when electromotive forces are mentioned, a one turn air core coil is used. 


Fig. 361 is of a child's toy motor, it ran on one D cell and it is quite 
obvious the all steel rotor with 2 poles can only be attracted to the stator poles. 
Steel is always attracted to a stator pole regardless of the magnetic polarity of 
the stator pole. See Fig. 1 . Do Fig. 1 and turn the magnet over to use both poles. 


Only coils with laminated cores are discussed because they are 1,000 to 7,000 
times more effective than using air core coils. (See Newman's design.) 


With the coil open you get the samemotive forces as you get with Fig. 1. 

To generate electricity you must move a magnet to a coil with a load on the coil 
or vice versa. ((The rotor on any generator turns easy when there is no load on 
the generator.)) (Somehow you must CHANGE the magnetic field at a conductor to 
generate electricity. ) 

Even though a_magnet is attracted to steel when a load is placed on a coil 
you must use force or aotae to make the magnet go to the col ecause the coi] 
gets the same magnetic po arity of the magnet you push to the coil. 

Like poles repel. The energy to overcome this repulsion appears as electrical 
output with about 5% losses in modern generators. Now you must pull the magnet from 
the coil. Unfortunately the magnetic polarities are now opposite so you must use 
energy to pull them apart. Again this energy (minus 5% losses) is made into electricity 
of the opposite polarity or the other half of the sine wave. Note: A stronger magnet 


(NdFeB) even though it is attracted more to the steel core does not help as you 
generate more electricity all else being equal. (See Muller design.) 


SUMMATION: With ordinary generators (a rotor with ac coils, dc coils, shorted turns 
or permanent magnets) you must always use force to get the rotor to the stator poles 
and then an equal amount of torque to pull them apart. ((Exactly opposite motive 
forces occur with a motor.)) 


Thus only with a g or (m/g) with an ALL steel rotor can we get around Lenz's Jaw. 
In Fig. 2 rotor poles are always attracted to stator poles. You thus change the 
underlined sentence (above) from a repulsion force to an attraction force which aids 
the input torque for half of each revolution of the rotor. 

In Fig. 2 every 90 degrees the rotor is turned reverses the magnetic field in both 
ac output coils at the same time. We need a change to a magnetic field to generate 
electricity and the greatest change we can get to a given field is to reverse it. The 
rotor in Fig. 2 can be turned as with Fig. 361. Much better is to substitute Hall effects 
devices for the commutator in Fig. 361. 


A machine shop with a nibbler can nibble out this 4 pole stator. Use at least 130 
laminations 0.030 inches thick in both the rotor and stator. Increase the 1 inch 
dimension to 1s" of this 12" diameter stator. This gives a 50% larger magnetic 
field to reverse. The output is about 1500 watts but 500 watts is used to turn the 
rotor and for the dc field coils. ((You can use permanent magnets instead of the 
de field coils but then it is difficult to automatically regulate the output.)) 


Notes-Add this note after Lenz's law. EUREKA-5, a 
temporary magnet, is not only drawn into the coils 
but also the ac output simultancously increases. 

Add after HREEDING ELECTRICITY--DC coils can te | 
permanent ragnets. For 400% more output wird coils | 
Retveen the legs instead of on the legs. Will this 
require 400% nore input torque to the eteel rotor? 
How? Why? There is now room on the legs (or the ro-' 
tor) for motor coils. By unitizing ve not only get | 
rid of an external rotor but some of the pulsed po- | 
ver fed to the motor coils will feed through to the 
ac coils and generate rore output. Pulse or energ- 
ize the motor coils to increase given ragnetic pol- 
arities when the rotor (5) gets within 30 degrees 
or so of any leg in the direction of motion and de- 
encreize 10 degrees before 5 gets to a leg to take 
advantage of a large collapsing field, 

Bias. Armature losses are caused by current flow 
either hysteresis or eddy current damping. By bias- 
ing armatures at a positive voltage most free or 


losses to almost zero. The armatures are similiar 
to the electron starved plate of a charged conden- 


conduction electrons are grounded reducing these | 
3 
\ 


sor. Biasing works better than laminated or powd- 
ered armatures to reduce these losses in conductors. 

For a cast 4 legged armature 12 inches in diacet- 
er by 1 inch thick and wide plus the rotor call 
617 695 1106 or write Daniel Carioggia, 30 Judge 
St., N. Attleboro, MA 02760. - 


John W. Ecklin, 6142K Edsall Rd., Alexendria, VA 
22304 

Except for space applications it is more efficient 
to use brushes and wind the motor coils on the rotor, 
‘Since the DC coils should saturate the armature when 
the rotor is between two legs it takes ruch nore en- 
ergy to rotor coils on the legs compared to rotor. 

The direction of current fed to the motor coils 
Bives the tips of the rotor the opposite megnetic 
polarity to that of the legs the rotor anproaches. 


Le 
| 
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Breeding Pope by John W. Ecklin, 6143K Edsall Rd., 
Alexandria, Va. 22304 

Americn became great first by having unlimited land 
followed by cheep and seesingly unlimited enerpy. One 
out of teenty people of the vorld ured one third of 
it's energy until the rest of the world wined up. 

Eineatein once enid, “All truly great things ore sin- 
ple." We wight have added, they are also correct and 
can be validated by ALL cxperirents cnpecially the 
sioplest ones. When he came up with his postulate 
thet ¢ (186,000 miles per sccond, the speed of light 
and all other invisible vlectromagnetic radiation) was 
a universal constant it vas based on many factors that 
sere far from simple. Meny factors were not necded. He 
encompassed Maxwell's equations, Lenz's law, the a- 
ether, conservation of energy, the apparent Fs (freq-= 
uencics) involved in Doppler theory¥ and vavelengths 
into ¢ and finally into Fence“, . 

Today ve have Ds (detectors) and we know for sur 
they measure real Fs anc not apparent Fs. We can 
prove by simple logic or @ simple actual experiment 
that c fs e@ constant to the source and is not @ uni- 
versal constant which seons a constant to the source 
and all chservers or Ds. 

Why {s this important? Because c is in Ewnc? which 
conserves encrgy (proves perpetual cotion ia imposs~ 
{ble} and prevents the test solution to our encrgy 
crisis. The constant ¢ {is also involved in electro- 
gagnetic induction or the generation of electricity. 

We used to have fission and fusion but we now have 
the breeder reactor which breeds from more than one 
to over ten tires more [uel than it uses. We skipped 
right over perpetual motion to perpetual power as the 
breeder not only makes rore fuel than it consimes but 
can also be rurned on and off. Even so science still 
teaches perpetual motion {s irpossible. In fission ve 
split a heavy atom and end up vith tore atoms duct si- 
ightly less wass than the original atom. It ‘fs this 
slight shortage of cass that gocs into 3 of Ersc™. 
Essentially the same thing occurs with fusion. We 
eovbine tvo light atems and the new heavicr atom has 
slightly leas cass than the original atoms. All this 
conserves cnergy tut how do ve sdequately explain 
the breeder reactor? 

To prove ¢ is a constant to the source but picks up 
the velocity of the gource at different Ds mount a 
crystal controlled transnitter on a car. Have the car 
close at 5S rph on tvo Ns or radios dead ahead and a 
nile apart. Both Ns simultaneously get a higher F than 
the car slways transmits. When the car suddenly passes 
the first D it immediately gets e lower F than the 
car is transmitting. “ov? The eicctromagnetic radiac- 
fon comes to the 2 alicad at 166,900 eps plus 55 aph 
and to the M behind at ¢ sinus 55 eph. This change of 
only plus or sinus is easily and accurately 
measured today. Q,0e coOOO re 

At present all engineers and scientists have learn- 
ed perpetual notion is inpoanible which means due to 
their education our best minds will noc try to come 
up vith chese devices, “orse yet, ony such prepesal 
that comes to them {is imedtacely filed in the near- 
est wastchasket. Even though the breeder indicates we 
can now have far better than perpetual motion only 
cranks like me are trying. Sclentists are turned off 
by basic lavs they learned which are in crror. 

Many students have been laughed out of closs from 
sugecsting, coupling a eotor and generator shaft ond 
feeding the generator's clectrical output back to 
fvg the motor. This fa what T propose but the pover gen~ 

@erator will be buflt differencly than whac Pixit 
E first built a century ond a half apo oa my rotor 
evil be turned with a concervative no work force. 

ALL power generators since have uacd Pixil'a design 
i "O Yend either rotate « coil of wirca fn ntendy map~ 

& & Rpette f{elde or vice verse to gencente clectricity 
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so the rotor requirca o non conservative work force. 
This produces a changing magnetic field at a wire 
which f@ all that is required to generste electr- 
teity. 

In today’s fenerators 98 per cent of the input 
torque goes to turning the rotor due te Lenz's law. 
We want to skirt this lew by aiding the input 
torque using stecl which is attrected during each 
complete revolution of the rotor. This will «till 
give a changing mognetic field at a vire but by 
varying the reluctance of the magnetic core or 
arcature the wire is vound on, 

The secret of what I coll a Variable Flux Path 
Transforwer/Cenerutor (VFPT/G) is well hidden io 
Lenz's law and the critical difference between cag- 
netic induction cf steel compared to a cofl of vire. 
Whether you rotate steel to the pole of a magnet or 
pull it away the stcel fs always actractcd aiding the 
input torque for half of each revolution cr a con 
servative no work force. Khen you rotate a coil to 
the pole of a magnet (as in today's gencrators) it is 
repelled end yet che coil must still be pulled cway. 
A VFPT/C has no relative sotion betwcen a mognet and 
a coil which we find in all power generators. Today's 
generators rotate a steady magretic field in @ stat- 
jonary coil cf wires or vice versa just to get a ch= 
anging magnetic ficid at a wire which is all that is 
tequired to creale or generate clectricity. In so do- 
ing they coneume 98 percent of their input torque if 
they are 98 percent efficient. This because the rotor 
must be forced to the stator and then pulled away or 
anon conservative work force. Magnetic flux prefers 
soft steel 7,000 to 1 compared to air so keep the eir 
gaps scall ss possible. 

Get two C shaped nrzatures (cut out a portion of a 
square transformer armature) and wrap each with two 
wire coils. One coil will have a de (direct current) 
input and we vill get ac (alternating current) out of 
the other, Paralle! both ac coils so one creates the 
ples and the other the minus half of a sine wave. Put 
two keepers or soft stecl aagnetic flux conductors on 
opposite ends of a m (cotor) shaft acd at right augler 
to each other. Turn rotor at 1,600 rever"uctone ser 
minute to get 60 cycles per second from tne ac coils. 
A cuch smaller motor can be used (you may need a fly= 
vheel) if you get up to 1,800 rpm before cnergi — 
the de coils. You ger three to more than nine tires \ 
as much out as you put in so the excess can be used 
to heat and light your home, propel your car, etc. 
This by skirting Lenz's lew. A small motorcycle 
battery con be used to get = started. 

It is time scientists cove on from the era where 
they think if Lightning strikes a tree in a forest 
but no one ie there to hear {it there fs no sound, 
Observers don't change basic phenomena or laws. Will 
we continue in this malaise for the next twenty years 
waiting for the world of science (AAPT, AIP, APS, 
AAAS, Ftc.) to change or will more of us ask, just 
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Get a 3s" in diam. by 3/16" thick button magnet (PM) with poles on the flat sur- 
faces and a 3/8" in diam. steel ball (B) bearing. Pull B to one side & release, 


B gets a damped oscillation or a conservative force. 


surface or tape it down. -Riea B+ At 
er are ® wt ae » S a n 


Place PM on flat steel 
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ELECTRICITY (ENERGY) FROM MAGNETS 


Generators consume 98% of [Meir input torque just to 
make 4 changing magnetic field at a coil of wires. There 
Sa far more efficient way Today ! 'b. permanent mag 
nets (ff 400 Times their weight, The magnet’s 400 Ib. itt 
is easily Civerted but we still Go Not Know Naw fo Givert 
tne Earth's pull Magnets reiy on tne perpetual ai:gnea 
SDIN Of some Of Their electrons. If we separate a gram of 
copper mfo electrons and mucie: and move them a toot 
apart "hey Mave the same attraction as the moon to tne 
Earth We can't keep electrons & nucie: separated. Mag 
Nets are neutral and Nave 4 large external force 

Reverse he magnetic tieids Inrough 4 by turning shaft 
J) alternatety snieiaing (with 27 & 29 at right angies to 
each ofmer on 31) oppositely polarized magnets 14 J to46 
Like most things in nature magnetic freias take ang 
make the easiest path and preter the soft steel in 4, 6. 274 
2% more than 7.000 to | compared 'o air oF Stainiess Stee! 
Sena SASE & S0c for patent to JW Eckiin, 6143K Edsaii 
Rd. Alexandria, VA 22304, Magnets | and 2 can ve 
electromagnets or born 


SAC © Setiemery Armsiere Urwrreier 


Note: For Hywheels and to recuce air gaps modify each 
stield. Mane 4 of soft steet & 2 of stamntess stees Please 
! $end thes to or Giscuss this with electrical engineering 
friends +f you care to Meio solwe our energy crisis ond 


ELECTRICITY (ENERGY) FROM MAGNETS 


Generators consume 98% of [heir input torque just to 
make a changing magnetic field at a coil of wires. There 
Safar more efficient way Today ! ib. permanent mag 
Nets iff 400 times their weight, The magnet’s 400 Ib. itt 
is easily diverted bul we still Go not know Now fo Givert 
tne Eartn’s pull Magnets reiy on the perpetual aligned 
Sp18 Of some Of Therr electrons. if we separate a gram of 
copper nfo electrons and nucle: and move them a toot 
apart "hey Mave the same attraction as 'he moon to tne 
Earth We can't keep electrons & nucle: separated. Mag 
nets are neviral and Mave 4 large external force 

Reverse the magnetic tieids tnrough 4 by turning shaft 
J) & alternatety snieiaing (with 27 & 29 at right angles to 
each ofmer on 31) oppositely polarized magnets 14 Jto4 
Like Most things in nature magnetic freias take ang 
make the easiest path and preter the soft steei in 4, 6. 274 
29 More than 7.000 to | compared ‘o air oF stainiess Steet 
Sena SASE & S0c for patent to JW Eckiin, 143K Edsati 
Rd. Alexandria, VA 22304, Magnets | and 2 can be 
electromagnets or born 
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Note: For tlywheels and to recuce air gaps modify each 
smieia. Mane 4 of soft steet & 2 of stanniess stee: Please 
' $enG thes to or Giscuss fhis wilh eiecIrical engineering 
friends +f you care to Meio solve our energy crisis ond 
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FARIASLE FLUE Pats Fes Ome CEMERATOR 

The Secret of « /G ie well hiddee ic Lens’s lew 
end the critical differemes between “egeetic induction 
of steel compared to « coil of wire. Vhether you push 
steel to the pole of a magmet or pull it away the sc- 
eal is alwaye attracted. When you peseh « coil to the 
pole of » magnet it is repelled end yet the coil msc 
still be pulled ewey. A VYPT/G has MO relative aoticn 
Detwees « magnet and e coil which we find in all pre 
ent power generators. These generators rotate « ST- 
EADT eagnetic field in « stationary coil of wires or 
vice verse to get « changing sagnetic field at « wire 
which te all thet is required to creste electricity. 
Mageecic flux prefers eteel 7,000 to 1 compered to air 
so keep sir geps «mall. 

Get 2 C shaped armatures and wrap each with 2 coile. 
One cofl will hawe « de (direce current) input and we 
will get sc (alternating current) out of the other. 
Parallel both ac cotis so ome creates the plus and the 
other the sinus half of « sine vave. Put 2 Keepers or 
soft ateel cagmetic flux conductors on opposite ends 
eof # (m) moter shaft & st right angles to each other. 
Tura stor st 1800 rewolutions per ainute to get 60 
cycles per second from ec coils. A wach wmslles ceter 
te required {f you get up to 1800 rpe before ecergti«e- 
img the de coile. You get 3 to 9 times as such out as 
you put in as you ao longer fight Lenz's Law so the 
excess can be used to heat amd light your home or pro- 
pel your car, et:. HO Fame be Py 
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MARIABLE SLUZ FATE TRAKS PORMER/CEWERATOCR 
Sy edding a coil to « SAC & you reduce sir gece s¥ = 
and oc longer seed thrust bearings -lue not Sawing to 
@rill holes in 1, 3 and 6. The SAG 6 say be best for 
cers end the VFPT/C for homes. Make C aagnets fro=e 
% Cin cans « megmet will scick co. 4 SAC 6 terae 


CAUTION: When an incomplete elementary concepe 
te first presented tn « science book there is 
esuaily « reminder given chat chere say be 
slight chenges lacer is the beok such an sess, 
length, £tc. This i# noe true with perpendi- 
culer forces ficste Presented tn gravicy. 
These forces involved with sideways sotions 
are presented s@ conservative ao work forces. 
There ts so wersing that perpendiculer forces 
tawolves with the wag tte tmducttion of « 
wite are ‘ust the Ceposite or see conservative 
work forces. 

Ve know ¢ appears ia Bost eguaeticons fer el- 
ectromagnetic taductios and = ts supposed ts 
be « untversel conaetanct. A staple experizest 
Prowes ¢ t@# «4 ¢oustact only to the uvurce. 
See page 9, April 1980, Science Digesc. 

Te seems like sur electrical engineers and 
scienciste have delidberacely designed our po- 
Wer generators to butt hesde ftiesetty wieh 
Lenz’s law. Talk sbouc tilting at vindwilis. 
“steel ts « “Eesporary” bar magnet drawn 
imto the coil} 

PS--The first person or group who builds « SAG with 
10E more efficiency than today’s sost effictent gen- 
erator will be Ilfcensed at SOT of the cose of 07 
others who eay de Licensed. a eee an ne uaa 
ts «a VFPT/CT Most ac powe 
waeens a de electrogagset- Remove the 2 br ri 
acd the wires from the rotor aac wind ¢t bi 
wire on the stator. Rotate the soft steel ac 
Bature satertieal that remaise of See nia 
orery sagnet drawn into the de Seuld 
elso hysteresis and ed¢y current losses = re 
be no greater than in the ortginal sessee. 
rotates soft steel (temporary sagrets) wit 
conservative forces. A generator reree gots 4 
ervative forces due to Lenz's lew an 
or vastes a sagnitude sore of ire date 
torque. NOTES: Inetelling « keeper on « fom _ 
Banent segnet increeses the flux density neg = 
Begnitude “tn” the magnet. Emataliling « ner 
ec does not effect the current to an electr 
Magnet. The prisery of s transformer fights 
Lene’'s Lew 60 times per second. 


@Beenore efficient since the sagmetic field completely 


Teverses tn the aaterial of the ac armature coil. 


WARNING: Many etudents have been laughed out of class by 
suggestias coupling a motor and generator whaft then 
fecding the generater’s output to the woter'’s input. 
Lenz's Jaw does not apply co all methods of magnetic 
induction specifically ef steel. with no ac input to a 
podifiee transformer (cut out part of armature and ro- 
tate it) we can change, the magnetic induction between 
an uc and de coil with no motion of either. 

A SAG 6 or VEPT/C ts nothing but a modified and vecy 
basic experizent conducted in hish school and college 
science labs and used to demonstrate eddy current 
dazping due to Lenz's lav. They swing 8 copper plate on 

e end of emlultm betwcen the roles of a ¢ shaped 
magnet. Due to eddy currents ia the copper plate che 

fe pendulum is darped and rapidly stopped tetween the rag- 
: net's poles. Sutscitute a stcel plate ond you no longer 
bove this dexping As the stecl ts atcractcd and not 
a) repellec like the copper place. Yeap a coil arcund the 
q c magnet and each tire the steel swings between the 
poles ycu get 8 pulse of current. Tt is quite obvious 
the cvinging stcel cererates electricity. The only rem 
© ssining questica is how much energy 1s requirec anc 
how can ve consure the least energy Co keep the place 
4 Ainging? See clair 2 of patent 3, 879,622, SAG 6, Ete. 
To use saallest coter uy require a flveheel. A 
=a This sketch of the old flux switch generator (FSC) 
essentially outputs half a sine wave. Each leg fas an 
ac anc dc coil wound on them. To get ac out add 4 sore 
legs at 5, 6, J and © anc xeep sate polarity of ¢c 
coils buc wire opposite polarity (reverse nc output 
vindizgs) on ac coils. Even simpler, cut ceetr. a and 9 
from rotor snd reverse 3c oureut on 2 end 4 to ret an 
“ac gine vave cucput- PM~ Sade Ny Xk 
Petey) ene) 4— eM 
If you relcase a steel toll from che edve cf a per=an- 
ent button sagnet ‘P™) which hes Foles on the flat sur 
faces tie steel saJl gets 3 dacped oscii.ai.cn oF 8 co- 
nservative force. shen the bali stcps osetiiatisg it 
will te at ress at the center cf the PM. A flux cetet 
at x gets @ variable reading because tre rovir? steel 
ball effects the FM's fteld. 1 use PMs ‘" ciareces by 
3/8" thick and a steel ball bearing 5/8” in diancter. 
—_ Stec) is always attracted to the strongest 
magnetic field even with ‘polarity changes. 
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SAA6--Stationary Armature Alternator 

This brushless alternator produces more electricity 
than it uses to turn the rotor or the same principle 
as the fuel cycle of a breedcr reactor. Permanent 
magnets (PMs) or DC electromarsnets can supply the 
magnetic field. Ne{cther the AC output coils (1) nor 
the field magnets (2) move to skirt Lenz's law. A 
steel] rotor is always attracted to the strongest mag- 
netic field. Ordinary generators rotate AC or DC coils 
so the rotor is repelled as it approaches a magnetic 
field or the stator poles. 

Good design calls for a length about 3 times the di- 
ameter. With a diameter of 12" use 1152 lawrinatjons 
1/32" thick both for the stator and the 6 faerhed rot- 
or. With 6 Teeth in rotor an rpn of 690 gives 60 cps 
out. At 1800 rpm you get 180 cps out but with 9 cimes 
Dore output power. You want maximum area for the pole 
faces, a_ minimum number of air gaps and a minimum vol- 
ume of air in the gaps. Although it is much easier to 
wind coils on the legs you get 400Z% more output by = 
Winding them between the legs. ® Fie 2 

A variation of this device with 4 air gaps,;has been 
tested at 108% efficiency with DC coils. Substituting 
'PMs the efficiency would be 197%. 
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Flipping the spin of electrons gencrates elect- 
ricity. There isamore efficient way to flip Elop 
these spins in laninated cores. Magnetic lines 
of force always tend to shorten so they not only 
take but they “make” the casiest path and prefer 
iron 7,990 to 1 to air. There is infinite energy 
in an electron as we can't stop its spin. Spix 
is the precession of the spin axis of a free 
electron. 


Depiction of how magnetic flux is reversed simu usly i 
@£output coils as the rutor is turned. This suptays angearic aateciel 
most effectively since flux is driven from a maximum * to - within 
Saturation limits. The amount of output depends on the “CHANGE Tay 
magnetic flux through the ac coils. Since it takes very Tittle de 


power to saturate the steel, tu get more output add Lami 3 
increase total available flux. _ : iit iealhi 


Mr. Editor: 
Since you_ printed 
“Utilizing Permanent 
Magnets (pms) As A 
Generator Power Source” in 
the 2 April, ’80 Press And 
Journal I have heard from 
many of your readers. Also 
many others from all over 
the world so your concerned 
readers must have mailed 
this issue all over to people 
who know about electricity. 

Among its many faults the 
breeder reactor at least 
makes more fuel than it uses 
so why aren’t all scientists 
looking for safer and simpler 
ways? 

It becomes obvious the 
power structure of politi- 
cians. oil, gas and electric 
utilities do not want in- 
dividuals to have their own 
energy. This is eas bs 
understand of the last 
Some suggest adding "big 
science and the mass media 
to this list. 

We do not even need pms 
as electrons in atoms always 
spin at +'2 or ~'% so they 
have infinite energy. 
Although we think of electric 
power as being generated by 
reversing magnetic fields in 
the output coils. of 
transformers and 
generators all we really do is 
flip/flop the spin of electrons 
in the steel core of these out- 
put coils. Only 0.00016 ev 
flips the spin of these elec- 
trons. This is such a tiny 
force a 25 kva pm generator 
can operate for 20 years and 
its pms are no weaker. The 
pms have flipped over 40,000 
tons of electrons and are as 
strong as ever. 

I have changed the design 


b+ erie @ I 104 fog 


beeen. Fee 


of the SAG 6 to the SAA 6. Air 
gaps have been decreased 
from 4 to 2 giving 400% more 
output than the SAG 6. Also, 

electrons are simultaneously 
flipped in both ac output coils 
by turning the rotor 30 
degrees, increasing efficien- 
cy by another factor of 4. The 
SAA 6 is now so efficient the 
pms can be de coils. 

A 12 inck diameter SAA 6 
would use steel laminations 
to make it 36 inches long. All 
that is turned is an all steel 


‘Safer And Simpler Way: s 


rotor which is “all No 
pms, ac coils or de coils are 
turned to skirt Lenz's law. 
All present generators turn 
one of these three and thus 
use electromagnetic induc- 
tion. A SAA 6 uses magnetic 
induction like when a pm 
flips the spin of some of the 
electrons in a nail and then 
lifts the nail. 

Sincerely,. 
John W. Ecklin 
:) 6143K Edsall Rd. 

Alexandria, VA 22304 
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Modifying the old (F) inductor alternator,which turned 31 with a motor, had 

ac and de coils on all. 4 logs and output pulsed de. ; 
By supplying de te coils on 1 and 4 you get ac from coils on 2 and 3 with 

only 2 air gaps. At %600 rpm to 5 you get 60 cps ac out. A winding and brushes 

on 5 could replace a motor to shaft 31. Proper phased power to a coil on 5 then 

adds to the changing nagnetic field through 2 and 3. This generates even more 

ac than turning 5 with an external motor. - Soft iron rotor $ still gets the same 


conservative forces tc’ skirt’ Lenz's law as the rotor of thay SAG 6 or VFPT/G. 
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THE SECRET OF A VARIABLE FLUX PATH TRANSFORMER/GENERATOR 1S WELL HIDDEN IN 
LENZ'S LAW AND THE CRITICAL DIFFERENCE BETWEEN MAGNETIC INDUCTION OF STEEL 
COMPARED TO A COIL OF WIRE. WHETHER YOU PUSH STEEL TO THE POLE OF A MAGNET 
OR PULL IT AWAY THE STEEL 1S ALWAYS ATTRACTED. WHEN YOU PUSH A COIL TO THE 
POLE OF A MAGNET IT IS REPELLED AND YET THE COIL MUST STILL BE PULLED AWAY. 

A VFPT/G HAS NO RELATIVE MOTION BETWEEN A MAGNET AND A COIL WHICH WE FIND 

IN ALL PRESENT POWER GENERATORS. THESE GENERATORS ROTATE A STEADY MAGNETIC 
FIELD IN A STATIONARY COIL OF WIRES OR VICE VERSA TO GET A CHANGING MAGNETIC 
FIELD AT A WIRE WHICH IS ALL THAT 1S REQUIRED TO CREATE ELECTRICITY. MAGNETIC 
FLUX PREFERS STEEL 7,000 TO 1 COMPARED TO AIR. 


GET 2 C SHAPED ARMATURES AND WRAP EACH WITH 2 COILS. ONE COIL WILL HAVE A 
DC (DIRECT CURRENT) INPUT AND WE WILL GET AC (ALTERNATING CURRENT) OUT OF 
THE OTHER. PARALLEL BOTH AC COILS SO ONE CREATES THE PLUS AND THE OTHER 
THE MINUS HALF OF A SINE WAVE. PUT 2 KEEPERS OR SOFT STEEL MAGNETIC FLUX 
CONDUCTORS ON OPPOSITE ENDS OF A MOTOR (M) SHAFT AND AT RIGHT ANGLES TO 
EACH OTHER. TURN MOTOR AT 1800 REVOLUTIONS PER MINUTE TO GET 60 CYCLES PER 
SECOND FROM AC COILS. A MUCH SMALLER MOTOR IS REQUIRED IF YOU GET IT UP TO 
1800 RPM BEFORE ENERGIZING DC COILS. YOU GET 3 TO 9 TIMES AS MUCH OUT AS 
YOU PUT IN AS YOU NO LONGER FIGHT LENZ'S LAW SO THE EXCESS CAN BE USED TO 
HEAT AND LIGHT YOUR HOME OR TO PROPEL YOUR CAR, ETC. 


****UPDATE SHEET#*** 


UNIQUE 


TECHNOLOGIES 
PO. Box 56 + Richland, MI 49083 


THE GARRETT ADAPTATION OF THE 
ECKLIN STATIONARY ARMATURE GENERATOR 


Drawing 


shows 
actual 
size. 


field magnet 


Each coil contains 
400 turns of #26 
wire, 


windings windings 


wind ing laminated parts 
support are 44" long. 
(plastic) 
mounting 
frame 
(not shown) 
also field magnet 
plastic 

Advantages of this design: 

ee Inexpensive transformer laminations can be used to 


make the iron cores and rotor. 
2. Coils are easy to wind. 


Js Any shape of horseshoe or bar magnet or electro- 
magnet can be used. 


uy There are only two air gaps. 


Ss A small diameter rotor gives great mechanical advan- 
tage to the drive motor. 


Test Results: 


With the drive motor spinning the rotor at approx- 
imately 7000 R.P.M. and the output coils connected 
in parallel, the output voltage was 55.7 volts with 
an output load of 100 ohms. This gives a total out- 
Put power of 31 watts. 


Efficiencys 


Using powerfull 25 Ib. lift permanent magnets, the 
rotor "lock up" force was very strong. This caused 
difficulty when starting, and when running the drive 
motor ran lobored and hot. Because the rotor is so 
small, it has very little mass and inertia. TJ feel 
that a massive Flywheel will be necessary for this 
design. As Mr. Ecklin predicted, the rotor jis always 
attracted to each pole, regardless of whether the 
Output is loaded or not. Theoreticaliy, the addition 
of a flywheel should cance! out the "lock up" force, 
which alternately aids and then opposes the rotor 

as it spins, leaving almost no input torque. Pres- 
ently, no estimate of efficiency is available. 


Difficulties: 


The main difficulties encountered were mechanical 
ones. When the powerfull permanent magnets were 
connected, the field was so strong that the jron 
cores and the rotor would bend and stick together. 
To solve this problem, I had to widen the air gaps, 
and this reduces efficiency. Improvements in struc- 
tural strength will be mandatory in future models. 


What about Lenz's Law? 


Of course, the current Flowing out of the device 
generates an opposing magnetic field, but this does 
not oppose the rotor motion. It ends up opposing 
the field itself, resisting the flow of flux through 
the cores. It is therefore important to have a very 
strong magnetic field source. The magnetiaing force 
Should be strong enough to saturate the iron. 
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ISSUE: DA 


ELECTRON SPINS IN ATOMS ™ GOD'S PERFECT FLYWHEEL 


BY JOHN W. ECKLIN, 6143-k Edsall Rd., Alexandria, VA 22304 


Over 99% of today’s motors and generators are 
made according to Faraday’s law of 
electromagnetic induction. Less than 1% are 
based on the self-aligning reluctance force 
(SARF). Reluctance motors and flux switch 
alternators (FSA) both use SARF. Both have an 
all steel rotor. Using the reluctance motor, you 
cannot skirt Lenz's law, as the rotor poles can 
only be attracted to the stator pole. To skirt 
Lenz’s law, you must use an alternator or a 
motor-alternator. 


Since s= */- 1/2 h (s = electron spin, 4 = h/e TT ) 
each is a source of infinite energy and each has 
a magnetic field and perpetual motion we can 
never see. 


US Patent 4,567407 uses s as an energy source 
and simply combines an FSA with | an 
electronically commutated motor controller (ECMC) 
which feeds current pulses to the DC field coils 
of the FSA to turn the rotor. Over 90% of the 
power fed by the ECMC is automatically captured 
by the AC output coils by a transformer action 
through the laminated stator core. These steel 
laminations are crystals. 


In today's generators with a DC coil on the rotor 
and an AC coil on the stator, torque must force 
the rotor to the stator and then pull them 
apart. Since this requires constant torque, we 
think of electricity as made from torque instead 
of s. With the FSA, the rotor poles are 
attracted to the stator poles, whether N or S 
poles; so much less than half the torque is 
required to turn the FSA, as the input torque is 
aided for half the revolution. Less than half 
the torque and the captured motor power gives 


an over unity device. If the FSA outputs 10KW 
then 2.5KW is needed to feed the DC coils and 
the ECMC. The remaining 7.5KW is useful output. 


~ Unfortunately, it is very hard to find a FSA with 


DC field coils. It is necessary to obtain a 4-pole 
reluctance motor and unwind the coils from the 
stator poles and then wind these coils between 
the stator poles. 


To see the SARF effect, set a 1/4” thick by 1/2"d 
ceramic button magnet with poles on its rounded, 
flatter sides, on a horizontal steel surface. Set 
a 7/16" ball bearing on the magnet. Pull it to 
the edge of the magnet and release it. A highly 
damped oscillatory motion will be seen. The 
patent takes advantage of the first and widest 
excursion. 


Now, tie a 6" thread to a very springy paper 
clip. Lift the ball from the magnet and tape the 
thread to an overhang. The ball will hang under 


the clip for 50 years, but if it is shaken loose, | 


it will be necessary to use the magnet again for 
a tiny fraction of a second to lift and suspend 
the ball once again. The ball and clip form a 
partial keeper which makes the magnet a bit 
stronger a bit longer. The magnet needs to be 
turned over if it is desired to reverse the 
unpaired electron spin in the clip. Note that ‘s’ 
is potential energy, but rapidly reversing s is 
kinetic energy. 


Since the 4 unpaired electrons in the 3d 
sub-shell of the M-shell of iron atoms weighs 
less than 1/100,000th of the total mass of the 
atom, there is less than a millionth of an ounce 
of these electrons in the clip doing the work of 
holding up the 1/7th ounce ball for 50 years. 
Think of how much food a human would require 
over 50 years to hold up the same ball. Also, to 
burn a 100W bulb for 1 hour means we must split 
12 billion, highly polluting, uranium atoms. This 
is nuclear energy but s is atomic energy. ¢ee°~ 


¥ 


* 


hy , Re Sy ; 

Clip can Lift B from M in lass than 0. 1 saconds. 
How can we store enough energy in the clip in that 
short a time to hold up the ball for 50 years? 


Wa car't. 


‘The energy is already and always in the clip. 


The iron atoms of the clip have a crystal structure. 


6 = any rotor tooth 
M * any stator pole 
ony 


If there is no Linear or orbital motion of an electron 
there is no spin and no magnetisa. 


Since "Electron Spins In Atoms Or God's Perfect Flywheel" was in 
the Jan/Feb '87 HYPERIVEW--Issue:DA, I have received numerous queries. 
For clarity I have added 2 (M) motor coils, reduced the rotor 
poles from € to 2 and increased each 1" dimension to 1:2" te get a 50% 
zreater magnetic field for patent 4,567,407. All coil wires snould be 

size #19, Turn 5" by 12" laminatec rotor at 1800 rpm to get 60 eps 
output. I now call this an Ecklinator as it combines 6 motor 
(transformer), alternator and DC coils on 1 quadrupole lazinatee 
stator. 


Az=Hall effects 
detector. 


Any experimenter snould ask why do 2 pieces of touching steel 
retain much more magnetism much longer than 1 piece? Does the hanging 
ball bearing not only prove there is infinite energy in the paper clip 
but it is easy to extract this radiated magnetic energy from an iron 
erystalt Magnetic energy radiates at c far beyond each aligned 
electron in the atoms of the crystal and far beyond the erystal. 

The value of s is *5.28 x 10728 erg sec. Even though s is a 
Magnitude smaller than Planck's constant h an electron's magnetic 
field is ALWAYS present and radiated at c and appears much like that 
of a bar magnet. 

In 1905 Einstein derived c using h. Since h is about spurts or 
quanta h is anything but a constant so use care. It was 1925 before s 
was incorporated into quantum physics. 


To---Editor, HYPERVIEW, Active Research and Development, POB 323, 
Coeur d'Alene, ID 63814 


Electromagnetic Energy Receiver / Elemental Rod 
Generator 


http://www.theorderoftime.com/science/free_energy/4.html 


[ Excerpt -- |" --- An invention which reminds one of Tesla's processing of radiant energy is the 
invention presented by an unknown man giving a demonstration on YouTube. A couple of rods, 
consisting of an unequal number of elements, which develop a potential from catching 
radiomagnetic waves, thus make a lamp glow: the so-called Elemental Rod Generator ( video 1 
and 2). There are no replications known. The video itself contains too little or unclear 
information. The rods are catching, so the man explains, neutrinos. Quote: "Nutrino circuit 
consists of two rods about 3 inches long. The device consists of the two posts, a wooden base, 
two terminals and a switch. One of the rods consists of 73 elements and the other rod contains 
74. The earth is struck by particles from space all the time called nutrinos. When nutrinos strike 
one of the rods it causes a negative charge to build up. The second movie shows how three 
Christmas tree lights are producing light from the rods. "These rods put out about 18 watts of 
power. This device has been used to charge batteries in a cave hundreds of feet below the 
ground." The invention looks ridiculously simple: there are two metal rods on a plank with a jar 
on top of them including a switch and two posts. The man giving the demonstration is 
presumably Don Smith, about whom one says that he would be the inventor and that he in Japan 
would have approached a company to produce the rods that not, as the video says, consist of 73 
and 74 elements, but of the metals in the periodical system of elements, corresponding with those 
atomic numbers: the transitional metals Tantalum and Tungsten. There is a brochure from a 


Japanese company named ERR co. who offer the generator commercially (see picture to the 
right). The rods are 1 cm wide and ten centimeters long. Such a commercially produced solar 
battery consisting of two rods, as it is also called, generates about 300 watts of electricity. The 
company also offers heavier combinations with multiple pairs of rods. The set charges up, so the 
brochure explains, with electromagnetic waves in the wavelengths of infrared up to ultraviolet. 
In the brochure it is called the Electromagnetic Radiation Receiver (ERR). A patent of this 
device is not known in the U.S.A. There is an illustration in which the Tesla patent for radiant 
energy is used as being the principle of the receiver. The rods appear to be working the way the 
space diode of Moray works, the Moray Valve: a combination of metals which transform the 
chaotic energy of space into an ordered polarity. There is a translation of the detailed technical 
description of the operation of the device. The description is signed by the engineer Ben 
Shuwalts [*] of the Noazarc Research Foundation. Someone with an acquaintance in Japan 
called the ERR company in 2003. They had difficulties with getting the rods right in production 
and had switched over to producing the material in the form of film. That would work better. 
Further nothing was heard of the company. The claim resembles a Mitsubishi patent from 1992 
US 5364710 [ See below ], in which from light by means of a crystal of a certain chemical 
composition electricity is generated..." 


[ * No patents listed @ espacenet ] 
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http://freenrg.fr/JapRod/EnergyReceiver.zip 


http://peswiki.com/index.php/Directory:Elemental_Rod_Generator 


http://freenrg.fr/JapRod/Japan_Rods.htm 
Neutrino Rods 


So how do you get them? 
What is the patent #. Can we make them ourselves? 


From: Donald Smith [mailto:donsm1 @e...] 

Sent: Saturday, 10 April 2004 12:07 AM 

To: free-energy @ yahoogroups.com 

Subject: Re: [free-energy] Neutrino rods videos posted 


Robin , 


I have business interest in Japan . The first ones I physically had contact with were at a Dennis 
Lee presentation at Austin Texas 3 years ago . The source is from Patent issued and assigned to 
the US Government . The Rod business is a decoy to hide the real function , which is a 
replacement for solar cells . The difference being captures the 24 hour a day radiant energy , and 
each cell puts out 35 watts of useful energy which is several times that of a solar cell . It's a 
ceramic material and not difficult to make . An American from NASA quit his job , went to the 
Philippines , got a Japanese partner and took a Patent there . They opened up business there and 
sold a very large amount of stock . Yes it works as presented except for the NEUTRINO 
GIMMICK . Let Me point out that no single cell battery or solar cell can equal this . Not only 
that , they do not deplete . Several of them together and You are in business . Best Regards , Don 
Smith 


----- Original Message ----- 

From: Robin van Spaandonk 

To: free-energy @ yahoogroups.com 

Sent: Thursday, April 08, 2004 4:40 PM 

Subject: Re: [free-energy] Neutrino rods videos posted 


In reply to overunity2001's message of Wed, 07 Apr 2004 22:05:25 +0000: 


Hello All, 


I opened up a new file archive for the free-energy group and uploaded here: 
http://groups.yahoo.com/group/free-energy01/files/neutrino_rods/ -- 2 new AVI videos of 
these anonymous Neutrino capturing rods. 


No one is ever going to find out, because no one has access rights to the files within the folder. 


Regards, 
Robin van Spaandonk 


http://freenrg.fr/JapRod/ 


From:"youhavetoremember" <brian165 @h...> 
Date: Tue Aug 19, 2003 12:37 am 
Subject: Tesla/Japan/Neutrinos, what do they have in common? READ!!! 


Ihave come across 3 diversely different things over the past month, diverse in where they come 
from, not how they function. Allow me to explain... 


I first read about the Tesla's faimed, real or not, test runs with his cosmic powered electric car in 
the 30s as was very intrigued as I am sure anyone who read it was. Anyway, having no other 
information concerning the subject no one could really do or say much about it in terms of how 
it functioned or how it was made. 


Fast forward to last week... 

I came across this post to KeelyNet from 2002: 
http://www.escribe.com/science/keelynet/m12300.html 
here are some excerpts: 


"Rod-Generator has invented in Japan! It's detailed principle (but collector of electromagnetic 
wave) and detailed material (but it is made of ceramic) is not open yet." "The appearance is two 
rods in parallel. One rod is lcm diameter and 10cm long (very small). This "Solar Battery" 
generates 300W (output). They claimed as it is same as Solar Battery. It collect electromagnetic 
wave (light) from infrared to ultraviolet.Perhaps it collect energy until X-ray level frequency." 
G(Ccelc,; 


Now, I followed the article to the poster's webpage and came across a picture, although faint, of 
the "rod-generator": 

http://www.bekkoame.ne.jp/~oriharu/image/rodgene.JPG 

this appears to be very similar to the description of the supposed Tesla cosmic powered device 
used in the electric car. 


Fast forward to yesterday... 


I came across a small real video showing a "Neutrino Demo": 
http://www.ucsofa.com/videos/nutrino.ram 
Watch the video! 


In this demo they show a device which looks EXACTLY the same as the device in the Japanese 
pic except it's just the bare rods on a wood board. In the video they state/show, among other 
things: how he rods power two different loads, christmas lights, and a 25watt bulb. They state 
the device runs on neutrinos and other cosmic rays that constantly bombard the earth. They 
mention how one rod is composed of 73 elements whereas the other rod is made of 74 elements, 
the difference of elements causes one rod to be (+) and one to be (-). The small model in this 
video puts out 18W and is cold to the touch. 


Now, they reason I am posting is because I believe the devices built by all 3 peoples to be highly 
similar in design and operation. They all involve 2 rods, one negative, one positive, they both 
output steady power with heat buildup, etc... 


I felt this to be the best forum to post this on. I feel we can figure out exactly what is involved in 
these devices and that we can bring them out of the underground. 


ANY help or information concerning this matter is greatly appreciated! 
If you know anything or anyway we can reverse engineer these devices based on the knowledge 
presented let us know. As I write this [am continuing my search to learn more about the 


potential elements involved in the rods, how neutrinos and such function, etc. 


Thanks, 
Jason 


http://freenrg.fr/JapRod/japtrans.htm 

From: A guy in some Yahoo discussion group... 

Date: Sat Aug 30, 2003 2:41 am 

Subject: 2 rod's Japanese(energyreceiver.zip) translations! PARTS 1-5 


This is what I have SO FAR on the translations, more coming! 


There is a caracter(subject) "A DREAM GENERATOR" on "MARKET". 
"Gabriel Market Company" 


Concept of New Photoelectromotive Force Technology 


Electromagnetic Radiation Receiver 


The electromagnetic radiation receiver operates by a similar mechanism to the solar panel. In the 
solar panel, it has been used all over the world as one energy source, and the mechanism is 
evidence. The one using a photoelectric effect. Working to which the electron the metal and in 
the semiconductor is liberated by optical energy and an electromagnetic radiation is called a 
photoelectric effect. 


There are three different phenomena in a photoelectric effect. The photoelectromotive force to 
an optical discharge and the photoconduction deflecting. Among these, the most important one 
isa photovoltaic effect. The photoelectromotive force cell is the one that the diode structure of 
solid-state was built into all aspects on the silicon wafer. The layer on the surface is a structure 
transparent as light reaches a sandwich silicon joint part very thinly. The photon (photon) is 
absorbed in the joint part, and the electron in the atomic uniting part is pulled out. As a result, 
the free charge of the pair of electron-hole is invented. This free charge moves to both sides in 
the joint part, improves the charge density, and raises the voltage of the joint part. 


The photovoltaic effect completely needs neither the voltage nor the current from the outside 
compared with the other two effects, and converts the energy of light directly into the electric 
power. The most general one of the photovoltaic effect is a solar cell. On the other hand, if light 
mutually hits two insulated silicon wafers, the area where the electron is on the other hand 
excessive the electron the area insufficient is invented. 


Differing shape 


basically invents the electron as for my electromagnetic radiation receiver by the same reason as 
the solar cell. 


The stem. 


If a basic function and the mechanism of the solar panel can be understood, it is easy to 
understand working of the electromagnetic radiation receiver. However, a point which is greatly 
different from that of solar is 24 day hours, and the points with sensitivity in which the 
electromagnetic radiation spectrum from a wide area to the area of infrared rays ,that is, from 
ultraviolet rays which pours down over the earth the set of the sun later is received. Some 1000 
stars which twinkle to night sky. 


The all poured and earth Takashi had poured electromagnetic energy of the infrared rays area 
from ultraviolet rays for the past several billion years. Therefore, the electromagnetic radiation 
receiver has the function to invent the electron at nighttime. I had searching researched the 
method of collecting the energy of the electron from a wide area of the electromagnetic radiation 
spectrum for the past 22 years. The result is a solar energy system of a new type of 
electromagnetic radiation receiver. The basic mineral used in the electromagnetic radiation 
receiver behaves as if the charge which moves in the electrical conduction, and plays the role to 
produce the cloud of a free electron. The energy barrier on the surface confines the electron in 
the electromagnetic radiation receiver. However, when the speed toward energy or outside of 


the electron increases enough, the electron is discharged into the space. This electron calls 
necessary amount of energy for the space to discharge a work function, and is expressed by the 
following expression. 


E=W 


The electron is not discharged into the space, and at largeness, discharged if the energy of Hica 
(photon) is smaller than that of this value. The energy of the electron at this time uses the 
expression in Einstein's photoelectric effect. 


E=hv=W+1/2mW 


It is shown. The amount whose energy of the photon is larger than that of E=W becomes kinetic 
energy (1/2mW) of the electron. The photon is given all energy and disappears. h is a constant 
which is basic of a physical law (quantum mechanics). 


No basic idea of my electromagnetic radiation receiver (ERR) is new. Nicola Tesra which 
invents the exchange system calls the free energy receiver in 1901, a similar technology is 
developed, and the patent is obtained. It has agreed exactly in the point to use the 
photoelectromotive force though the invention of Tesra is greatly different from today's. The 
most remarkable difference is a point that today's solar panel is composed of the base of the 
crystal silicon: Amorphous is used very recently. However, it is thought the free energy receiver 
that Tesra invented to was the one that the plate of a thin metal was coated with a transparent 
insulation thing, and spreading today's plastic. 


The higher, the more efficiency improves when the panel is put up in the air as well as the 
antenna. It is connected wires from a part of the panel to a part of the capacitor, and other 
terminals of the capacitor are grounded. Energy from the sun is charged to the capacitor. The 
load is connected from the capacitor through the switch circuit, and an electric output is 
obtained as the capacitor repeats the electrical charge and discharge at a constant cycle. The 
output obtained by of course the area of the insulation panel large is large. 


Tesra tries the explanation how this method to obtain energy is easy. The device of Tesra is 
more than the solar panel. The reason for it is that energy can be taken out at nighttime when the 
sun hid the face. The free energy receiver of Tesra is obtaining the patent as "Device using the 
radiation" in 1901. It is possible to touch about other radiations 1 like not only solar energy but 
also cosmic rays in that. It is described that the device can actually take out energy by cosmic 
rays even at nighttime. Tesla touches a huge storing warehouse of negative electricity of the 
earth, too. 


Is an electromagnetic radiation harmful? 


It is harmless at all. There is a thing to sometimes wake up people's uneasiness due to the lack of 
Shitataca to the radiation. Then, the radiation is indicated. 


The radiation appears while mediating the interaction between the particle and wave motion. 
(That is, heat is conducted by the discharge of energy, the spread, absorption, and the radiation. 
)The radiation changes shape, and carries out various functions in that. 


The radiation is discharged from the material, and absorbed to the material. As for the earth, had 
been done for the past several billion years by the radiation from the sun. Therefore, the skin 
gets burnt when is under sunshiny for a long time. Everyone is sure to have the experience of 
sunburning through life once and twice. Still, the radiation has poured down for 24 hours a day. 
On the other hand, to avoid danger and to adapt oneself, the human race has evolved. Not only 
the wave of the radiation but also we get corpuscle rain done. However, it is quite safe except 
the thing that the meteor falls to the head. However, the radiation from the high-voltage line is 
very dangerous as cancer and other sicknesses are caused. Model, and it is not a radiation from 
the sky which causes what harm. It is a radiation to be killing man that man produced. 


I think that it was able to understand the basis of the radiation. Then, working of the 
electromagnetic radiation receiver is described. First of all, let's explain from the word receiver. 
I want to emphasize the thing like the one receiving it to the end the receiver and no sent one, 
etc.The solar panel receives the light of the frequency of the visible region, and produces 
electricity. The energy of the frequency from the brushwood outside line on the both sides to 
the area of infrared rays is received if not only the area of visible light but also it says in the 
spectrum and electricity is produced though the electromagnetic radiation receiver works 
basically by the same concept as it. It is ttme when makes to a high voltage with a transformer 
and uses it in case of there is danger. It makes to high voltage and the high frequency with the 
transformer and electricity is transmitted to customer's place, and the electric power company 
drops to the low pressure of 220V and, then, is using it. A high frequency and a high voltage are 
harmful though 220V is not too dangerous. If an easy test is done, it is understood soon whether 
a harmful radiation has gone out of the high-tension wire of the electrical machinery and 
apparatus and the ceiling in your house and office. 


In the above-mentioned thing, I think that it canceled the fog of uneasiness of the 
electromagnetic radiation receiver. 


Those who invent it Noazarc research foundation 
Doctor of Engineering Ben Shuwalts 


http://freenrg.fr/JapRod/Rodgen1.htm 
From: "youhavetoremember" <brian165 @h...> 
Date: Fri Aug 22, 2003 5:02 am 


Subject: Re: 2 small rods producing power 


The FACTS I now about this "rod" generator are: 


1. Ihave seen 2 distinct PICTURED references to their existance. 
Japan and those real video vids. 


2. Both devices seem to run on "neutrino power". The Device in the 
real video vids is said to runn off the neutrinos and other waves. 
The device from Japan is said to run off the infrared<->ultraviolet 
spectrums, which is IN the neutrino range :) 


3. Both devices are of the SAME dimensions. 


4. The device in the real video vids is said to be made of 73 
elements in one rod and 74 in the other. The generator from Japan is 
made of a "ceramic" material that is "baked". 


5. Both output continuous wattages indefinitely. 


6. The "rod-generator" company in Japan's information: 
Company's name: ERR Co. (They don't have a website) 
Address: 2-11-18, Tomioka, Kohtoh-ku, Tokyo, Japan 
Phone: 03-3630-1901 (Japan) 

Fax: 03-3630-1905 (Japan) 


here is an update from a friend in Japan who has CALLED the company 
who made the rod-generator: 

"Then I called after a long time to ERR Co,. 

It seems to change from the rod shape to the film shape, because the 
yield of the product(baking of the rod) was bad and it does not 
become business. 

Now they try to make the film-generator of the same principle. 

It has not commercialized yet. The person in the agency seems to be 
able to obtain it in the stage of the prototype. 

That's all I heard from them. The ERR Co,,. is in holiday now. They 
seems to be opened from the 18th August." 


Now, if we have two distinct people who have produced these rod 
generators that means at least 2 people in the world know how to make 
them ;p. Add to that the fact that the company from Japan has made 
MANY prototypes and models! in their factories. So all their 
employees know how to make them. 


If we really dig and reverse engineer this phenomenon we can do it! 


Jason 


From: "Bruce A. Perreault" <bruce.perreault @1...> 
Date: Thu Aug 21, 2003 6:37 pm 
Subject: Re: 18 to 25 watts from 2 small rods !!! 


Whizard and All! 


This has been sitting in the group files since 
January 24, 2002... 


http://f3.grp.yahoofs.com/v 1/gOxEPzx7Tubo3C2FIZWk2IV73vqGY CyyFxN03VPvj3 Y 9Fzgmt 
A6\ 
MPs3JcS65KXS Y Genhf4vj5XSRErS6/EnergyReceiver.zip 


Yes, Don is said to be the inventor. I have spoken to him about this but he has said little about 
how they are made. Perhaps now that he has patents pending he will give us some more details 
at inventor's weekend next month. 


-Bruce 
Whizard wrote: 


This is the same device that Don Smith said he built and is having 
someone in Japan or China build and market it I believe. There are 
not 73 and 74 elements on each of the rods - these are the numbers 
from the Periodic table of Elements relating to the two elements used 
- which are Tantalum and Tungsten - elements 73 and 74 from the 
Periodic table of elements. Very interesting info as I seem to 

recall knowing one of the rods was Tungsten but didn't know what the 
other one was. It seems to make sense. 


At 03:21 PM 8/21/2003 +0000, you wrote: 
Subject: 18 to 25 watts from 2 small rods !!! 
Please have a look at this and the video ! 


This sounds incredible, if it is no fake ! 
read my comments at the end ! 


http://freenrg.fr/JapRod/Rodgen4.htm 


[Keelynet] About Rod-Generator in JAPAN 


* Prom: Jerry Decker 
* Date: Sat, 30 Mar 2002 01:30:59 


Hi Oriharu et al! 

Thanks for the heads up about the new solar battery generator in Japan! 
> $B%*%j%ORK(B wrote: 

on Jerry Decker & KeelyNet. 


Hello. This is news in Japa. 


Rod-Generator has invented in Japan! It's detailed principle (but 
collector of electromagnetic wave) and detailed material (but 
it is made of ceramic) is not open yet. 


> The news was on "Nikkan Kohgyoh Newspapers" p27, 03/26/2002 in Japan. 
> 


> Company's name : ERR Co. (They has not Home Page) 


> Address : 2-11-18, Tomioka, Kohtoh-ku, Tokyo, Japan 
> Phone : 03-3630-1901 (Japan) 

> Fax : 03-3630-1905 (Japan) 

> 


> The appearance is two rods in parallel. One rod is 1cm diameter 

> and 10cm long (very small). This "Solar Battery" generates 300W 
> (output). They claimed as it is same as Solar Battery. It collect 

> electromagnetic wave (light) from infrared to ultraviolet. Perhaps it 
> collect energy until X-ray level frequency. 

> 

> This Generator will sell from June (this year). The system has stabilizer 
> and inverter. It's price is 150,000 (300W type). About $1,250. 

> 

> Near future, 900W type and SKW type will line up. 

> 

> That's all detail information. Thank you. 

> 

> from oriharu: 

> My page : http://www.bekkoame.ne.jp/~oriharu/ 


> Free Energy page is : http://www.bekkoame.ne.jp/~oriharu/efe.htm 


http://freenrg.fr/JapRod/Txt_Vid1_Wording_and_Trad_Fr.htm 
http://freenrg.fr/JapRod/rods01.avi 


Translation of Video 


It is something you won't see in the world market because they all ..... these (?) of course don't 
want this on the market. 


It is just a wooden frame. 
With a switch .....on the rag(?). 
A mobile switch.. 


Q: Can I get it closer? 


Ok. 
I then open on. 
I put (off) the cover over the jar to protect it. 


Now, it's compressed. 


The material in this is made off... 

One rod is made of seventy tree different elements. 

The other side is made of is made of seventy four elements. 
It's one additional element. 

In it's, one is negative and one is positive. 

(The) one builds up electrons 


The neutrinos is straight here 24 hours a day. 
And another things straignt in the air 


Combination of them cause the electrons to build up in one of this rod and deplete in he other 
side. 


Much like a solar pannel works. 

Very much like a solar panel. 

But, solar pannels need light 24 hours a day if you gonna use it 24 hours a day. 
Otherwise it only works when the sun comes up. 

Now, this here, as you see : vevy very light 

Q: Humm 


...no weigth here 


But,it's plein of energy there. 
As run this up the rods, you can see. 


Q: Can we get it closer here, okay 


It's a christmas tree lights.. 10 volts. 

Q: Can we get it closer, to see that lights again. 
OK. 

Q: All they are is what?. 

Very good chritsmas tree lights. 


Q : Hold down your hand so I could see the panel. .. to see light bulbs... I want to see light 
bulbs.... 


They are together 

Now, It's not a battery. 

Anywhere you move it up and down the rods the lights work. 
Anywhere, down here or here. 


Q: Hum, hum. 


Anywhere you want to put them they work. 


http://freenrg.fr/JapRod/Txt_Vid2_Wording_and_Trad_Fr.htm 
http://freenrg.fr/JapRod/rods02.avi 


Video Translation 


This is a 25 watts light bulb. 
One candle. One candle 25 watts. 


Now, lets see what appends when you put together. 
Of course there w'ont be a sprite? sprinkle? spark? 


Because it. This takes a lower amperage, you know. And the wattage. 


This here the watts on the thing here is only about, right now, by 18 watts only, and this is 25 
watts. 


Does ?? the rods do get hot? 
No, the rods d'ont get hot. The light bulb is just hot. 


Yes because it is just.. 


Yes it get hot. Because you can see there. 
I will give you the shot of the light there. 
Now, you need a very big battery to do that if you want do that with a battery. 


Lets you show you that there is no power right here. 

It stores a (certain amount of???) of electrons (because its???) builds up 

Now, lets cover them. 

You get to cover them up. 

So, no light can get to them. 

So, it will be shown that is not like a solar panel. 

Not lets turn the switch on. 

So the power is now going from the bottom terminal to the swiches here, to the top here. 
Now we use these two terminals here because sometimes ?? we use it to charge ?? a big battery. 
That is why we put a terminal there. 

Now let black it out. 

See we can still light. 

See the ??? 

You don't need light. 

So we don't get it from the fluorescent light. 


We don't get power from the fluorescent light. 
27? 


This kind of electricity is very much like lightning. 

As devastating lightning could be. 

Lightning is because the Earth is negative and the atmosphere is positive....... 
And the lightnings.... 


http://freenrg.fr/JapRod/rods0.htm 
[ Keelynet] missing two from the pile 


From: Jerry Decker 
5 Apr 2002 


re: Don Smith 


Don Smith - from Spring, TX (near Houston), claims to have a coil based 

circuit that he originally claimed tapped into Van Allen belt radiation to 

generate megawatts of electricity. Sells them for about $2000, claims big companies all over the 
world sell 

them for him, but none in the US or anything that can be tracked...claims he 

is on the board of big companies everywhere, etc. ad nauseum... 


http://v3.espacenet.com/publicationDetails/biblio?adjacent=true& KC=A &date=19941115 
&NR=5364710A &DB=EPODOC &locale=en_EP&CC=US&FT=D 


USP # 5364710 
Apparatus for converting light energy into electric energy and storing the same 


1994-11-15 

Inventor(s): HIKITA KAZUYASU [JP] 

Applicant(s): MITSUBISHI MATERIALS CORP [JP] 

Classification: - international: HO1B3/12; HO1L31/04; HO2J7/35; HO2N6/00; HO1B3/12; 
H01L31/04; HO2J7/35; HO2N6/00; (IPC1-7): HOIM12/00; H0O1L31/04; HOIM10/44;- 
European: H02J7/35; HO2N6/00 


Also published as: // GB2258946 // JP5055616 (A) // DE4227783 // DE4227783 


read 


Abstract -- An apparatus for converting light energy into electric energy and storing the same, 
which comprises a photoelectric conversion unit having an element that generates an 
electromotive force by irradiation of light and a unit for storing electric energy generated by the 
photoelectric conversion unit. The element comprises a ferroelectric crystal having a bulk 
photovoltaic effect such as BaTiO3, lead lanthanum zirconate titanate (PLZT) or the like. Light 
energy is converted into electric energy having a voltage ranging from 10 V to several kV with 
high reliability to be efficiently stored. 


BACKGROUND OF THE INVENTION 
1. Field of the Invention 


The present invention relates to an apparatus for converting light energy into electric energy and 
storing the same. In particular, it relates to an energy system in which a photoelectric conversion 
unit which utilizes a bulk photovoltaic effect and a unit for storing electric energy generated by 
the unit are combined. 


2. Description of the Related Art 


In the prior art, an energy converting apparatus for converting light energy into electric energy 
has been known as a solar battery comprising a semiconductor such as Si, GaAs or the like 
having a p-n junction. Further, there has been known an energy system in which converted 
electric energy is stored in a secondary battery so as to make it possible to output the converted 
energy at a desired time. 


When light is irradiated onto the semiconductor having the p-n junction, electrons and positive 
holes generated by the light irradiation at the junction portion diffuse toward the n and p type 
sides respectively, and a voltage depending upon the energy band gap (about 0.5 V) is obtained. 
Due to this low voltage, in the system in which the solar battery utilizing the semiconductor and 
the secondary battery are combined, a required voltage has been obtained in practical use by 
connecting a large number of secondary batteries with semiconductor elements in series, or by 
connecting a booster unit with the secondary battery. 


However, there have been such problems that when the secondary batteries are connected in 
series, the internal resistance increases depending on the number of connected batteries to make 
the loss of energy large, while when the booster unit is used, the unit requires driving energy 
therefor. Further, the solar battery has a drawback such that the generating efficiency lowers in 
accordance with an increase in temperature, resulting in inferior reliability. 


SUMMARY OF THE INVENTION 


It is an object of the present invention to provide an apparatus with which light energy can be 
converted into electric energy with high reliability and stored efficiently. 


Another object of the present invention is to provide an apparatus for photoelectric conversion 
and storage of energy, with which a voltage from 10 V to several kV can be obtained. 


These objects are accomplished by the inventive device for generating an electromotive force by 
irradiation of light which comprises a ferroelectric crystal having a bulk photovoltaic effect. 


In another embodiment, the invention comprises a ferroelectric crystal having a bulk 
photoelectric effect which generates an electromotive force upon being irradiated with light and 
means for storing the electric energy generated by the ferroelectric crystal. 


BRIEF DESCRIPTION OF THE DRAWING 


The Figure is a drawing of an arrangement of a photoelectric conversion and storage apparatus 
according to the present invention. 


DESCRIPTION OF THE PREFERRED EMBODIMENT 


Ferroelectric crystals suitable for use in the invention include not only ferroelectric 
monocrystals, but also polycrystalline sintered bodies thereof. 


The bulk photovoltaic effect is an effect in which when a strongly dielectric crystal is irradiated 
with light ranging from a visible short wavelength to a wavelength near the ultraviolet region, an 
electromotive force of several Kv/cm, which is extremely higher than the energy band gap, is 
generated. 


Materials having a bulk photovoltaic effect suitable for the present invention may be exemplified 
as ferroelectric materials comprising monocrystals of LiTaO.sub.3, LiNbO.sub.3, KNbO.sub.3, 
BaTiO.sub.3 and the like, and polycrystal ferroelectric materials including BaTiO.sub.3, lead 
lanthanum zirconate titanate (PLZT), and the like as a basic composition. These ferroelectric 
materials are uniform crystal bodies exhibiting a piezo-electric property and having no crystal 
center symmetry. 


A preferred ferroelectric composition is the PLZT system having the formula (Pb.sub.1-x 
La.sub.x) (Zr.sub.y T.sub.1-y).sub.1-x/4 O.sub.3, wherein O.ltoreq.x.ltoreq.0.10 and 

0.45 .ltoreq.y.ltoreq.0.70 to which up to 2.0 atomic percent of an oxide selected from the group 
consisting of Nb.sub.2 O.sub.5, Ta.sub.2 O.sub.5, WO.sub.3, and mixtures thereof, have been 
added. With this system, polarization is facilitated and a large bulk photovoltaic effect can be 
generated, which is desirable. In this case, if x is larger than 0.10, or if y is smaller than 0.45 and 
larger than 0.70, the bulk photovoltaic effect is decreased, so that it is preferable for x and y to be 
within the above-mentioned ranges. Further, if the amount of the above-mentioned oxides added 
exceeds 2.0 atomic percent, the bulk photovoltaic effect becomes lower. 


The photoelectric conversion unit of the present invention is connected to the electric energy 
storage unit via a selector switch. For this storage unit one may use a secondary battery such as a 
lead storage battery, an alkaline storage battery or the like, or a capacitor such as a ceramic 
capacitor, a film capacitor, or the like. An electric load is connected to the storage unit via the 
change-over switch. 


When uniform light is irradiated onto the element of the photoelectric conversion unit, an 
electromotive force of several kV/cm, which is much higher than the energy band gap, is 
generated at the terminals. This is different from the effect of the p-n junction of the 
semiconductor, which is an essential effect possessed by the substance itself, and is considered to 
result from the fact that electrons are excited and subjected to transition by means of the impurity 
centers having a non-central symmetrical potential of the crystal by the irradiation of light. 


This electromotive force is a hundred to several thousand of times higher than the electromotive 
force of a conventional solar battery and which does not become lower due to an increase in 
temperature as in the case of the p-n junction. 


The electric energy having been converted from the light energy by the element is stored in the 
storage unit via the selector switch. When a capacitor is used as the storage unit, the above- 
mentioned high voltage can be stored as is. 


According to the photoelectric conversion and storage apparatus of the present invention, the 
following effects are different from the conventional solar battery in which a semiconductor such 
as Si or the like is used. 


(1) In the element having the bulk photovoltaic effect, the generating efficiency does not 
decrease with increase in temperature, so that the reliability is high. 


(2) A high voltage ranging from 10 V to several kV can be obtained directly from the 
photoelectric conversion unit, so that it is unnecessary during practical use to connect the 
elements in series in order to increase the output voltage, and no booster unit is required. In 
particular, it is suitable for driving a high resistance load, such as piezo-electric materials and the 
like. 


(3) The electric energy converted from the light energy is stored in the storage unit, so that it can 
be out-putted from the storage unit at any desired time. 


(4) When a capacitor is used as the storage unit, charging and discharging are not accompanied 
by a chemical reaction, so that the charging and discharging can be performed in a short period 
of time, and deterioration is minimized even after repeated charging and discharging. 


(5) When a ceramic capacitor, a film capacitor or the like is used as the capacitor, a high voltage 
ranging from 10 V to several kV can be easily stored. 


(6) Since electric power generation is performed by irradiation of light, it is preferable as an 
electric power source for a load to be installed at a remote place. 


As shown in FIG. 1, a photoelectric conversion unit 10 was produced in accordance with the 
following method. 


Lead zirconate titanate having the formula Pb(Zr.sub.y- Ti.sub.1-y)O.sub.3 substituted by 
3.0 atom percent La was prepared by homogeneously mixing PbO, ZrO.sub.2, TiO.sub.2, 
and La.sub.2 O.sub.3 powders in amounts to obtain a Zr:Ti ratio of 52:48. The mixture 
was calcined and pulverized to provide a composition having the formula: 


[hereinafter referred to as PLZT(3/52/48)]. 


To this composition was added 0.5 atomic percent of WO.sub.3, and homogeneous mixing 
and calcining were performed, followed by pulverization. This fine ceramic powder was 


shaped by pressing, followed by calcining to produce a square ceramic substrate measuring 
25 mm.times.25 mm.times.0.6 mm. 


Silver paste was printed onto a pair of mutually opposing end edges of this ceramic 
substrate, followed by baking to thereby form a pair of electrodes 12 and 13 having a width 
of 2.5 mm. The distance between the electrodes was about 20 mm. This ceramic substrate 
was immersed in silicone oil at a temperature of 150.degree. C., and a voltage of 1.5 kV/mm 
was applied to the electrodes 12 and 13 to perform a polarization treatment and obtain a 
photoelectric conversion element 11. This allowed element 11 to have a spontaneous 
polarization with an orientation in the x direction in FIG. 1. After the polarization, the 
electrodes 12 and 13 were contacted by soldering with lead wires 14 and 15 having 
terminals 16 and 17, respectively, to produce the photoelectric conversion unit 10. 


This unit 10 was connected to an electric energy storage unit 30 via a selector switch 20, and the 
storage unit 30 was connected to an electric load 40 via selector switch 20. Switch 20 has 
interlocking switches 21 and 22. Switch 21 has contacts 21a and 21b connected to terminal 16 
and terminal 41, respectively, of electric load 40. Switch 22 has contacts 22a and 22b connected 
to terminal 17 and terminal 42, respectively, of load 40. Further, contact 21c of switch 21 is 
connected to terminal 31 and contact 22c of switch 22 is connected with terminal 32 of the 
storage unit 30. In this example, the storage unit 30 was a laminated ceramic capacitor having a 
capacitance of 0.1 microfarad. 


Switches 21 and 22 of change-over switch 20 were switched to positions shown by solid lines in 
the figure, terminals 16 and 17 were connected to a voltmeter 50 (having an input resistance of 
not less than 10.sup.14 ohm), and then light from mercury lamp I was irradiated onto element 11 
from the z direction in the figure. The mercury lamp light I had a luminous intensity of about 25 
mW/cm.sup.2 on the element surface. 


About 3 minutes after the beginning of the light irradiation, the voltage between terminals 
16 and 17 became 10 V, and after the light irradiation was continued for 15 minutes, the 
voltage thereof became 50 V. After the irradiation was further continued, a voltage of 
several hundred V was measured. Even after stopping the light irradiation, the voltage 
value of voltmeter 50 was not changed, and it was determined that the voltage generated in 
the photoelectric conversion unit 10 was stored in the storage unit 30 via change-over 
switch 20. 


Alternatively, a laminated ceramic capacitor having a capacitance of 0.01 microfarad was 
used as storage unit 30, and the same light irradiation time allowed the stored voltage in 
the storage unit 30 to become about 10 times higher in comparison with that in the 
capacitor having a capacitance of 0.1 microfarad. 


http://www. overunity.com/index.php?topic=1723.0;topicseen 


NerzhDishual 


Re: Free energy elemental rod generator ? 
« Reply #1 on: November 24, 2006, 11:32:30 AM » 


Hi clever guys 


[had collected, a couple of years ago, all the informations I could get about these mysterious 
"Neutrino Rods". Please see: http://freenrg.fr/JapRod/ 


Some of the files are in French but most are in English. Sounds like a Japanese compagny were 
selling this kinda stuff (though it is not the ones you can see on the vids). 


The file "EnergyReceiver.zip" is from this compagny. It is in Japanese language, but not the pics 
:)). Anyway this document has been translated in English (japtrans.htm). 


I had tried to get in touch with this compagny but they do (did?) not speak English and my phone 
calls were promply shortened. :)) 


Best 


tao 
Re: Free energy elemental rod generator ? 
« Reply #4 on: November 25, 2006, 12:24:55 PM » 


Hey guys, all those files, research, and english translations on http://freenrg.fr/JapRod ARE 
FROM MY RESEARCHES in 2003! 


It's funny that now people are looking at them again!, lol, all those files were written by me, tao, 
aka, youhavetoremembet....... 


Anyway, here was a post I did at OVERUNITY.COM just some months ago! 


Below are various messages and even the translated japanese handouts(which I had a japanese 
friend of mine do for me). 


Here is an excerpt from the below info: 


here is an update from a friend in Japan who has CALLED the company who made the rod- 
generator: 


"Then I called after a long time to ERR Co,. It seems to change from the rod shape to the film 
shape, because the yield of the product(baking of the rod) was bad and it does not become 
business. Now they try to make the film-generator of the same principle. It has not 
commercialized yet. The person in the agency seems to be able to obtain it in the stage of the 
prototype. That's all I heard from them. The ERR Co,,. is in holiday now. They seems to be 
opened from the 18th August." 


innovation_station 


Re: Free energy elemental rod generator ? 
« Reply #18 on: August 02, 2007, 07:56:50 PM » 


i have looked at this some time ago there has to be a diffranec of negitive restance to make the 
current flow from | rod to the other he says that " they used a circuit like this to charge the ham 
radio batteries if 1 remember correctly 


also in my work on the tpu i came across something that dirrectly relates to the elemenatl rods in 
an old tube radio book!! 


if 1 find the time i will post the page from the book im sure it had to do with negative resistance 
is 


Re: Free energy elemental rod generator ? 
« Reply #22 on: August 03, 2007, 09:32:48 PM » 


Guys, is the involvement of Dennis Lee not enough to tell you all that this is a complete scam? A 
bit more elaborate than his others, I have to admit.... But Come on... Dennis lee? Dennis Lee is 
involved. That should be enough for anyone. The guy is a known, scam artist. You have to 
assume anyone involved with him is too. 


By the way, you can light cristmas tree lights with 4 AA batteries. They draw very little current. 
It's just batteries, positive up on one side, and negative up on the other, in some kind of 
conductive shell, of graphite, or carbon, or something, perhaps even copper with conductive 
black paint coating, and wire between them on the bottom. Notice he touches both rods at one 
point simultaneously, and he doesn't get bit? Or if he does, it's nothing painful.. or even felt.. 
That should tell you everything you need to know. As for the suitcase thing, who knows. Also 
there are very low powered gas bulbs that would light very brightly with that much power, I had 
one connected to a piezo that lit when you shook the piezo, four of them would have easily been 
lit by batteries in that config. And luminosity is easily misinterpreted by cameras. Those bulbs 
were not that brightly lit. If you don't believe me, go read about what dave did again. He clearly 
says they look brighter in the video than they really were. 


I'm happy to be proven wrong, but I would bet dollars to donuts there's nothing here. 


Videos : 


Part 1: http://video.google.com/videoplay?docid=-635987818295327978 
Part 2: http://video.google.com/videoplay?docid=-4298347669641896403 


"Nutrino circuit consists of two rods about 3 inches long (see the first picture below). The device 
consists of the two posts, a wooden base, two terminals and a switch. One of the rods consists of 

73 elements and the other rod contains 74. The earth is stuck by particles from space all the time 

called nutrinos. When nutrinos strike one of the rods it causes a negative charge to build up. The 

second picture to the shows three Christmas tree lights being illuminated by the rods. These rods 

put out about 18 watts of power. This device has been used to charge batteries in a cave hundreds 
of feet below the ground." 


Charles ( Joe ) FLYNN 
Parallel Path Magnetic Amplifier 


Flynn Research 


25409 Timberlake Trail 
Greenwood, MO. 64034 


(816) 537-5306 


PPMT Technology 


Parallel Path Magnetic Technology (PPMT) is an advanced magnetic force control technology 
that is applicable to motors, rotary actuators, linear actuators, magnetic latches, and generators. 
PPMT uses permanent magnets controlled with a field coil in parallel magnetic circuits. PPMT 
is a revolutionary concept that has been demonstrated in a wide variety of devices. Flynn 
Research Inc. is the patent holder on basic and specific PPMT patents. 


Compared to conventional electromagnetic technology PPMT devices are: Smaller -- Lighter -- 
Run cooler -- More energy efficient 


All PPMT devices use two or more permanent magnets placed in parallel with steering coils 
between the magnets. We will illustrate PPMT basics in the form of a simple magnetic latching 
actuator: 


The basic magnetic circuit consists of a flux steering coil on each flux path as shown in figure 
1. If there is no current in the coils the magnetic circuit then acts as if the coils do not exist. 


Figure 1. Basic PPMT actuator (flux steering coils off) 


However if current flows in the flux steering coils to produce a magnetic polarity, as shown in 
figure 2, the magnetic flux produced by the coils couples with the permanent magnet?s flux and 
the result is four units of force at one pole of the device (four units, not two, is due to the squared 
force law of the combined permanent magnet flux). Once the flux has switched and the 
actuation elements have moved to create an air gap on the zero force side, the steering coils can 
be turned off and the actuator or motor will remain in this new state at four units of permanent 
force with no power required. A momentary coil pulse with the opposite polarity, will switch the 
actuator in the opposite direction. 


Figure 2. Basic PPMT actuator steering coils engaged to switch all magnetic flux to one 
actuator pole 


In the actuation of the PPMT device, the steering coil only needs to have sufficient current to 
equal the flux of one permanent magnet. Thus, in PPMT devices a given amount of magnetic 
flux can be controlled with only half the field coil power required by conventional devices. 
Furthermore, the force generated by the PPMT device will continue, with no power required, as 
long as the geometric arrangement of the elements allow for it. 


This same basic magnification of the mechanical/magnetic/electric coupling relationship exists 
for generators and motors in a similar manner as it does for the actuator used in this simple 
example. Compared to an equivalent conventional motor/generator, or actuator a PPMT device 
has: Higher power density, Higher power efficiency, Lighter weight, Smaller physical size, 
Wider torque zone with high efficiency, Wider power zone with high efficiency, and Cooler 
operating temperatures. Figure 3. Shows a simplied cross section of one type of PPMT rotary 
motor. 


Figure 3. PPMT motor cross section 


10 KW Motor/Generator 


Flynn Research offers a variety of standard and custom PPMT products to meet your industrial, 
aerospace, automotive, marine, and energy production needs. Flynn Research has built more 
than 50 prototypes and production models for various PPMT applications. Prototypes have been 
constructed with power ratings as low as 5 watts and as high as 10,000 watts. There is no 
inherent power or size limit to PPMT devices, they can be scaled to whatever power or size your 
application requires. 


Motors // Generators // Controllers // Rotary Actuators // Linear Actuators // Latches and 
Magnetic Clamps. 


http://www.flynnresearch.net/ 


Flynn Research is both the patent holder and worlds leading research and development 
company in Parallel Path Magnetic Technology (PPMT). PPMT is an advanced magnetic force 
control technology that is applicable to motors, rotary actuators, linear actuators, magnetic 
latches, and generators. PPMT uses permanent magnets controlled with a field coil in parallel 
magnetic circuits. PPMT is a revolutionary concept that has been demonstrated in a wide variety 
of devices. 


Compared to conventional electromagnetic technology PPMT devices are: -- Smaller -- Lighter - 
- Run cooler -- More energy efficient 


http://www.pureenergysystems.com/academy/papers/How_Parallel_Path_Gets_Over_Unit 
y/ 


How Parallel Path Gets Over Unity 


"[The paper below explains] how Joe Flynn's Parallel Path device works and where the energy 
comes from. I think you will like it. I tried to write it so that someone who is less than a nuclear 
physics or IEEE type can understand what is going on. Believe me, he is really on to something. 


"I was playing with magnets and pretty much knew his principles already. I just hadn't quite 
gotten to the process to do this. I knew one had to find a way to switch a permanent magnet and 
he has done it. Once that was done with leverage (higher than 1:1 ratio) the whole game was up. 
It is!" 


-- Paul Noel (March 7, 2006) PES Network, Inc. ] 


Parallel Path motors and devices like those supplied by Joe Flynn are able to achieve efficiencies 
above 100% of input energy. This fact is experimentally determined. No functional part of the 
process operates over 100% efficiency so how can this be? The answer is really pretty simple. 


The magnetic field we use to generate electricity in a normal modern generator is not the result 
of the inducing electrical current. The magnetic field is present in the cores of the metal in the 
generator at all times. All we do with the electrical induction current in a generator is to steer the 
field into a stable directed field. This field is then reacted in time and space against the motion 
of the coils in the generator to produce electricity. 


The same is true for electricity coming out of a transformer. It isn?t the same electricity that 
came in. The current in one of the windings of the transformer directs a magnetic field. The 
magnetic field then steers an electric current already present in windings of the secondary coil of 
the transformer. To understand Parallel Path technology you must understand this. 


Here is an experiment that illustrates fields and currents. It is a lot of fun. My 3-year-old 
daughter loves to do it -- it?s that simple. I take a 3/8-inch-by-3/8-inch rod NbFe magnet (N-35) 
and drop it into a vertical 2-foot length of 1/2-inch-diameter, bare, copper pipe. The magnet 
takes about 5 seconds to float down the 2-foot pipe. Here is why. The magnet steers the 
electrical currents in the copper pipe. These run circularly to the magnet. The electrical current 
makes a magnetic field exactly opposite to that in the magnet. As such the magnet floats. As the 
resistance in the pipe degrades the current, it lets the magnet drop. If the pipe were super- 
conducting, the magnet would not drop at all. It would just sit there floating in mid air! 


So let's summarize: A magnetic field exists in matter and is steered by electrical currents. 
Electrical currents don?t cause the field; it's already there and just aligns with the electrical 
current. 


I know some people are going to get bent out of shape about this, but to be specific, this effect 
proves that the ether exists. The ether (or ?aether? as some like to spell it) is the universal 
medium of all matter and energy. It is why James Maxwell said that ?We can scarcely avoid the 
conclusion that light consists in the transverse undulations of the same medium which is the 
cause of electric and magnetic phenomena.? 


This ether has been the subject of much serious attack by modern physics, which supposedly 
disposed of this medium in the Michelson-Morley experiment. Unfortunate, those who claim 
this do not understand that the experiment depends upon reflected light being independent of the 
mirror -- and it is not. (I will not go into this deeply here.) The Sagnac Effect, which is used in 
modern GPS devices, brings the ether into full proof status. It exists! You can bet your life on 
it. It is used every day. 


With the ether fully in place, this gives us a way to understand magnets. A magnet is to the 
waves in the ether what a diode is to electricity. It is a one-way gate. As such we get on one 
side a build-up of one phase of the energy, and on the other side the opposite phase building up. 
Matching phases causes repulsion because the waves add to each other. Opposite phases result 
in energy cancellation and matter is pulled together. 


This all relates to a funny little thing in electro-optics called Phase Conjugate Reflection. 
Without getting in too deep here either, this is the light field that holds matter together into solid 
or liquid or whatever. If it is in phase, everything stays put and no energy appears or disappears. 
When it is out of phase, all sorts of actions start happening. Of course a whole lot of people are 
not going to like this explanation. It is weird, but it is reality. 


Now that everyone is properly up to speed with what is going on right down there in the nuclear 
structure of matter in a magnet, it must also be noted that this relates to spin pairs in the atomic 
nucleus. This gets right down into what matter is and that sort of thing real fast. Lest one spend 
one?s entire life arguing deep nuclear physics, let?s move on. 


In any case, if the matter is spinning correctly and the light is bouncing around correctly, and this 
of course directs the electrons correctly and when all of this is locked down correctly ? we get a 
permanent magnet. We could also spin the atoms correctly, and all of this with an electrical 
current, or with a light beam. Remember though, the field we get from the magnet isn?t from our 
input energy. It is from the switching of the ether. That?s right, folks! When a magnetic field is 
induced, it is not made by the induction current. That current just pushes the alignment 
?correctly?? and the rest follows like clockwork. [Editor's note: the word "right" was used 
instead of "correctly" in the above paragraph in the original, and has been changed so as to not be 
confused with right v. left.] 


Archimedes, a really bright Greek, is quoted as saying, ?Give me a lever long enough and a place 
to rest it and I will lift the world.? Leverage is a standard technology from ancient times. We 


routinely use leverage in all sorts of ways. We even use it to amplify electrical signals. We use 
the gate flux control on crystals powered by a small current to open the way for a really big 
current. This is called a transistor. This cute little device is a one-way device. The process does 
not work in reverse. It leverages electricity. Similar devices exist for light. Up until now our 
scientific models have not described such a device for a magnetic field. But they do exist. The 
processes of switching Light, Electricity and Magnetism exist. 


Shockingly, the devices proposed in the link (they do exist) above probably infringe on Joe 
Flynn?s patent. They are nothing more nor less than microscopic examples of his parallel path 
process! (Joe, are you reading this?) 


What Joe Flynn has is a transistor (actually a pair of transistors) for a magnetic circuit. It is one- 
half of a full-wave bridge with gate control. This is pretty simple if you look at his web site and 
see how the magnetic field is being controlled. Since we know that the magnetic field for the 
device is not sourced in the control field, and we know that all he is doing is steering the 
controlled field, we can recognize that he hasn?t done any funny physics. 


Flynn has just proved what men like Tom Bearden have been saying for a long time. That is, 
that the magnetic field we get out isn?t the energy we put in. But that is nothing new to our 
circuitry for electricity or for light. How could it be any different with our magnets? 


How do we get efficiency over one? Simple. The two ends are not connected. The person who 
argues that you cannot get out more than you put in is still correct ? when doing it his way. He is 
extracting his control current?s effect at a loss. He is steering a magnetic arrangement that is 
native to matter at leverage. He gets its energy out but it isn?t the same circuit as the induction 
current. He isn?t even 100% efficient at using it. He just gets part of its energy. He pushes in 
the output of 2 magnets and one control current. The flux drives the matter to induce a magnetic 
field equal to about 3 ? magnets after the losses are counted in. It?s all leverage and nothing 
else. The leverage says the output should be 4:1 and he gets about 3.5: 1. He isn?t even doing a 
perfect job. 


Any wise person has to ask what happens to the area where the energy comes from. To be plain, 
it is rather like a heat pump in your house. As it extracts energy from the outside, it cools that 
area. It warms the house. In time all the energy returns to where it came from and the net effect 
is zero. So Joe Flynn doesn?t hurt anything and we get to have fun. The laws of conservation of 
matter and energy are maintained. 


Though Tom Bearden pursued the extraction of energy at Phase Conjugation, he eventually gave 
it up. Now Joe Flynn has achieved it. Tom was right; he just didn?t get the method down. Tom 
Bearden is proud of Joe?s success and as we all should be. 


A final note must be added: Why doesn?t Joe Flynn remark on this and exploit it for all to see 
that it is ?over unity?? First, because it really is just leverage and steering of existing energy 
fields. Second, the reader needs only to imagine how hard it must be to sell a motor that cranks 
out torque at 2.5 times that which the electric company provided. That has to be very nearly 
impossible given the prejudice against such being possible. He might be wise to build the 


motors just to get 99.9% of the line current input just to keep the ?Physics Police? off his back. 
Even that level of efficiency would be fantastic and valuable. 


One can rest assured that if he sells a motor that gets over 2.5 times the line current value out as 
torque, some bright person will hook a generator to it and divide the current putting some back in 
to run the motor and the rest to use for whatever he sees fit. It will happen. At that point all hell 
will break loose, given the absolute unwillingness of the ?Educated? people to believe what is 
actually happening. Even if the device is built, they won't want to admit that it works. Joe has to 
be very careful with this device and he must know it. People get put in jail for making claims like 
this even if they can prove it! 


There is another reason Joe must be very careful. There is a terrifying amount of investment that 
has been made, and is still being made in our existing fuel-based economy. If anyone hooks a 
generator to his motors and gets more out than he puts in, the fuel-supply networks, mines and 
such will be very upset. So don?t heckle Joe if he keeps a bit quiet on this. If he is a bit subtle 
and understates his results, he is just being prudent with this technology. 


History is in the making for sure. This technology will have far reaching consequences if it 
comes into use. The consequences will include the complete alteration of the world balance of 


power, and strategic considerations. It will completely remake how we use our world. Such 
changes are most unsettling to a lot of people. 


http://www.magnetism.com/magblogarchives/2006/02/parallel_path_electromagnetic.html 
Parallel Path Electromagnetic Motors 


A magnetic storm is brewing at this website over "parallel path electromagnetism", described as 
a new technology from Flynn Research. 


This is explained as a method of controlling and directing magnetic flux within the core of a 
motor to provide an exponentially greater motive force than conventional motors. 


The promotors of this technology claim it will lead to powerful and highly-efficient electric 
motors. 


Others say phooey. It's just another perpetual motion machine based on poor science. Sadly, this 
is more likely explanation. 


The so-called "new" technology was patented by Flynn Research in 1998, and their website 
looks like it was abandoned shortly afterwards. 


Oh well. Back to the drawing board. 


Figure 9 
Optimal Flux Core Motor Construction 


Magnets Steel Armature Linear Actuator 


Flux paths 


Magnets Steel Armature 


Posted by: Robert Melodia | October 16, 2006 05:29 AM 


Completely wrong. Boeing publicly endorsed the technology in 2006 as one that works, and it 
was described at one of the most prestigious scientific conferences in America - STAIF. The 
physics is validated, replicated at the PESWIKI site, and already in mass production for select 
OEM customers. The simplest of internet searches reveals this information. 


Posted by: Tim Harwood | October 17, 2006 05:55 PM 


Well that's interesting. They seem to be quite skeptical here. And a search for "parallel path" on 
the Boeing website turns up zilch. In fact teh only reference to to Boeing and parallel path seems 
to come from dubious sites like this. Mass production for which OEM customers? Making what? 
Bah 


Posted by: Physics student | November 3, 2006 10:00 AM 


I would just like to confirm the science behind the Parallel Path technology. I have built and 
tested numerous versions of this motor. The clamed made on Flynn's Web site are very accurate 
and repeatable. The claims to over unity were not made by Flynn and you will not see any on His 
Web site. The truth regarding Parallel Path Technology is this: The technology works and works 
extremely well. Boing and numerous other companies are now designing and building the next 
generation of motors and generators using this technology. 


Joe Flynn also along with Boing presented papers at STAIF conference in February of this year. 
The proof to this technology has already long been established. 


So I ask this: If there is nothing to it why are numerous large corporations building prototype 
parallel path motors and generators and why are the ARMY, AIRFORCE, and NAVY also 


involved in research of this technology???? 


I think you should do so more digging and you will find what I say here to be true. 


www.youtube.com/watch?v=7yoM4Qjmduk 
YouTube - Flynn's motor 


4 min 47 sec - Apr 23, 2008 - 


http://pesn.com/Radio/Free_Energy_Now/shows/060812.htm 


Mike Schuckel to Talk about Flynn Parallel Path Energy Technology 


Aug. 12, 2006 
by Sterling D. Allan 
Copyright ? 2006 Pure Energy Systems News 


INDIANA, USA -- New Energy Congress member, Mike Schuckel, has been following Joseph 
Flynn's Parallel Path technology both as an observer as well as a researcher, having built several 
replicas of the technology, proving that it does work. 


A motor built according to this design methodology is potentially much more efficient than 
conventional motors. Design offers excellent torque, high power to weight ratios, and low 
manufacturing cost in volume production. 


An electric vehicle using such motor technology, for example, could have as much as two times 
the range on the same battery system, and at a comparable cost. 


Existing motors could use have the amount of energy they do at present, if traded out for a Flynn 
motor. 


The reverse process is also applicable in using the Flynn technology for generator applications, 
helping the alt. energy generation costs come down yet further with the increased efficiencies the 
Flynn motor technology can bring to bear. 


The Flynn technology is still in research and development, to find optimal configurations. 
Commercialization of the first motors available for purchase is expected within a year. 


All motor and generator companies should evaluate this breakthrough technology for possible 
licensing. 


http://www.opensourceenergy.org 
PRWeb Press Release Newswire v5 


Parallel Path Electromagnetic Motors -- A Revolution in Motion? 


OSEN (PRWEB via PRWebDirect) February 21, 2006 -- Joe Flynn from Flynn Research is 
working on a new technology called "Parallel Path" with Boeing Phantom Works. The 
technology claims to be able to increase magnet motor efficiency substantially, even over the 
100% barrier. They have received a US Patent. 


At Flynn Research, Parallel Path electromagnetism is explained as a method of controlling and 
directing magnetic flux within the core of a motor to provide an exponentially greater motive 
force than conventional motors. From their technical brief about the technology, Parallel Path 
could very well usher in a new age of powerful and highly-efficient electric motors. 


The venerable electric motor operates on well-understood principles. A stator contains a coil that 
when energized with alternating current, generates a magnetic force which in turn acts on a rotor 
to produce motive force. Electric motors can turn the blades of a desk fan, the wheels of an 
electric or hybrid car, or the even the propeller of a massive cruise ship. Motors come in widely 
different sizes, though they share one characteristic -- for each unit of electrical power 
consumed, contemporary motors generate a smaller unit of motive force. According to the laws 
of conservation, this makes sense. You should not be able to get more out of a system than you 
put into it and when someone claims to have invented something which does otherwise, skeptics 
are quick to challenge the validity of any claim that appears to violate conservation. 


According to the technical brief at the Flynn Research website, Parallel Path is a quantum leap in 
electromagnetic motor technology that requires no exotic materials or questionable science. A 
Parallel Path motor uses a pair of permanent magnets in addition to the familiar stator-coil-rotor 
arrangement of current motors. The magnets, along with an air gap, allow all of the magnetic 
flux within the core to be manipulated and directed--this ability to manipulate the magnetic flux 
in the core of a motor is what provides the exponential increase in efficiency with Parallel Path 
technology. Best of all, the Parallel Path technology can be used with linear as well as rotary 
electric motors. 


Independent replications of the Parallel Path technology appear to support Flynn Research?s 
claims. Testing and Finite Element Analysis show that the Parallel Path system indeed manages 
to not only increase the magnetic flux in the core by a factor of four over conventional electric 
motors, but manipulate the flux to act in the direction of motion, generating considerably more 
motive power than conventional motors. 


While this is still a new technology, motors built with Parallel Path technology could provide a 
much-needed boost to the electric vehicle industry by providing motors that generate a lot of 
motive power while using considerable less electrical power. 


What lends even more credibility to Parallel Path is that Boeing Phantom Works is apparently 
backing the technology and has recently presented with Flynn Research on the technology at the 
latest STAIF conference held Albuquerque, NM this Feb 2006. 


Flynn Research also has a patent that is certainly worth checking out its number is US Patent No. 
6,246,561 


Discussion link: 
http://forum.osen.org/Home/tabid/36/forumid/1 1/postid/165/view/topic/Default.aspx 


Full Article: 
http://www.opensourceenergy.org/txtlstvw.aspx ?LstID=005f1c72-43ec-4bba-a3 18- 
90b4c7a3ef7 1 


Full Details: 
http://forum.osen.org/Home/tabid/36/forumid/16/postid/174/view/topic/Default.aspx 


Contact: Matthew Carson 

Open Source Energy Network ( OSEN ) Canada 
Phone: 1.888.759.7057 ext 709 

Website: http://www.opensourceenergy.org 


http://adsabs.harvard.edu/abs/2006AIPC..813.1205F 


Parallel Path Magnetic Technology for High Efficiency Power Generators and 
Motor Drives 
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http://peswiki.com/index.php/Directory:Flynn_Parallel_Path_principle_device 
Flynn Parallel Path'principle' device project 


Assembly Instructions 


by 
Mike Schuckel 


Instructions for building a device to illustrate the principle of Flynn's Parallel Path 
technology. 


The device described here is by no means optimized!! I threw this together with what was 
available in the shop. Devices of this type, built by Mr. Flynn are far more efficient then this 
device. This device is great demo unit that will show the Parallel Path effect at a minimal 
investment. I will be working on a motor assembly project on this site as well, soon. -- Michael 
Schuckel (Feb. 20, 2006) 


Finished Device 


Diagram 


Linear Actuator Test Apparatus 


Coil a Movable Armature 
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a similar magnetic material. Thickness 

of flux paths and armatures may need 
= to be increased to prevent saturation. 


>| 


Coil: 80t 22 ga copper 


Linear Actuator Test Apparatus 


Flux Paths (2 ea) 


Magnets (2 ea) 
56" 
[ast 2" 
Materials: 


Magnets: Ceramic VIII 
Armatures: Hyperco 
Flux Paths: Hyperco 


Note: Hyperco can be substituted with 
a similar magnetic material. Thickness 
of flux paths and armatures may need 
to be increased to prevent saturation. 


Coil: 80t 22 ga copper 


Assembly Instructions 
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Start with a laminant. The laminates shown came from a transformer I had lying around the shop. 
Only using straight portion, not E portion. The laminates can also be purchased from several 
companies. One company I found is Industries International 
http://members.aol.com/indintl/prdidx.htm. Make sure that you specify that you are looking for 
21? shaped laminates. The laminates may be any size that is close to the size shown here. The 
size I used here were .715? X 4.25? X .013? You will need 180 laminates to build this device. 
Four stacks of 45 each. 


Place 45 laminants in vice 


I used ?? strapping tape for this device. Cut a 12? long piece and start near the base. Make sure 
that you leave the holes in the laminates open. Also make sure to pull the tape fairly tight and 
keep it as straight as you can. 


Place other end of laminants bar in vice 


Flip the laminate stack over and mount in the vise again. Cut another 12? long piece and start 
near the base and apply just like the other sid 


Tape middle of laminants bar 


¢ 
tit — 


\(etl 


ae 
Hitt 
\ 


Find the center of the bar and mark it. To keep it simple I use 12" pieces of tape. This keeps 
things from getting out of hand. Apply 3-12" pieces of tape to each side of the centerline. Make 
sure to take you time and rap the tape as straight as you can. 


Then apply 3 more 12? pieces of tape to the other side of the centerline. Keep it butt up against 
the tape you just applied on the other side of the centerline. 


The raised tape area will form an insulated base for the wire winding. 


Wind bar 


The winding will use 82? of #26 gage magnet wire. Start the winding using a ?? X 1? piece of 
strapping tape to hold the wire in place. Leave 12 inches of wire for the winding lead wire. Start 
the winding with light pressure until you have several turns in place then increase the pressure a 
bit. Keep the winding as snug and neat as you can. 


Stop winding the first layer about 1/32" from the end of the winding area. This finishes first 
layer. 


Glue both winding ends to bar 


The glue keeps the wires from slipping as you apply the next layer 


Wind second layer 


Beginning of second layer. The winding will be 4 layers deep. Make sure to use thin super glue 
at both ends of the winding on each layer. Allow time for the super glue to cure. You can buy 
instant cure agent for super glue at hobby shops. The instant cure is a pump spray and makes the 
gluing process much faster. Super glue is important, it holds the previous layers together and 
allows the next layer to wind over without having the previous layer fall in. The glue also holds 
every thing together when you?re finished. 


a Pt. * 


Winding finished 


Winding finished, close-up. Notice multiple layers. The winding should be 4 layers deep if all is 
well. Note: if the winding is more or less then this amout by a bit, it's ok. Just make sure you use 
80 of the 82 feet of wire in the winding. The winding is also coated entirely with super glue for 
strength. 


Magnet Between Wound Bars 


Magnets wrapped with tape to keep them together. Target Gauss of one combined magnet unit: 
4,000 Gauss. These were magnets I had available in the shop. I suggest that you shop for ceramic 
VIII - ?? cube magnets for you devices. The magnet size is not critical. Anything close to this 
size will work. What is critical is the strength of the magnets. The magnets must be no more then 


4500 gauss and no less 1000 gauss. The closer you can get to 4500 gauss the stronger the device 
will be. 


Magnet with North Up 


Make sure that the magnets are placed in the device with the North poles up. If the magnets are 
polarized wrong the device will not work 


Tape End Laminant Stack 


Photo Feb. 20. Note that this laminant stack is being placed at the end, in place of the darker 
colored stack from photos taken Feb. 18 below 


Laminant stack across ends 


The two stacks are held in place magnetically. Ideally, the length of the end laminants should be 
such that it does not go short of the width of the two wound laminant bars separated by magnets. 
(Note that in the Feb. 20 photos the end laminant stacks, lighter in color, below, are of the proper 
length.) Once you have the magnets in place you can measure the length that the end bar stacks 
will need to be. You will need tin snips to cut the remaining 90 laminates to length. Cutting the 
laminates will warp them a bit, that?s ok just clamp then in a vice to straighten then out. Each 


end bar stack uses 45 laminates. Tape the end stack with 2 -12? pieces of strapping tape one on 
each end of the end bars. 


Completed device 


Feb 18 -- The finished device should look like the pictures. you are now ready to wire up the 
windings. The windings are wired up in parallel and MUST!!! be reverse polarity. The polarity is 
critical, if the windings are not reversed in polarity, the device will not work. 


With the windings wired properly and the end bars in place. Connect the windings to 2 c size 
batteries (a variable 3,6,9,12v household PSUs rated at 2 amps can also be used). The device 
should show the parallel path effect at 3 volts. The parallel path effect is simply this: all of the 
magnetic force will focus to one side of the device and no force will be on the other side of the 
device. Simply said the bar will fall off one side and the other bar will be held in place with 
extreme force. When I say extreme I mean it will take all your mite to remove the second bar 
while power is applied. I strongly suggest that you mount the device to a board before attempting 
to pull the bar off to prevent damage to the device. 


Important: If you use a variable Household PSU make sure that it is not a stepped voltage type 
unit. The supply must be linearly adjustable with an adjustment knob. 


When you test the device start with the voltage set to 1 volt. Slowly adjust the voltage up to the 
3-volt mark checking the end bars as you do so. When the Parallel Path effect takes place one 
of the end bars will have no force holding it to the device, and will drop off, while the other 
bar will lock into place. You will notice that as you approach this point that the bar that is loose 
will have a decreasing force holding it in place until you reach the Parallel Path effect point. 
Either side of this point you will see force start to build on the loose side of the device. 


One thing to note: The end bar on the active side of the devcice must be in place or the parallel 
path effect will not take place. In other words if a flux path is not provided on the active side of 
the device when you apply power. You will not see the flux focus to one side. So make sure you 
have both end bars in place when you test the device. 

The polarity that is connected to the device will cause the parallel path effect to switch sides. 
Results 

Mike Schuckel's demonstration device in the photographs above creates such a strong force on 
the one end that it cannot be removed by hand -- and this with just the input of two C-size 
batteries. 

This demonstrates the Flynn Parallel Path magnet effect. 


1) The dropping off of the one end signals loss of magnetism there. 


2) The strengthening of the magnetic pull on the other end demonstrates the focusing of the 
magnetic flux to that side. 


It is this redirecting of the flux, which could be thought of as multiplying the magnetic field, 


that enables the Flynn Parallel Path motors to give 3.5x more power out per the same amount 
of energy put in and the same size of motor as a traditional motor design. 


Parts List 


Laminants 
You can either get these through canibalizing a transformer, or you can order the laminants new. 


The laminates come in ?E? and ?I? shapes. The ?I? shaped laminates are what we need to build 
this device, so be sure to specify that you want the ?I? shaped laminates. 


The exact size I used was .75? X 4.125? X .013?. Any laminate close to this size will work. This 
device requires 180 of these laminates divided in to 4 stacks of 45 each. 


The end bars are the same ?I? shaped laminates but will need to be cut to length later. 
Cannibalize an Old Transformer You will need to find an old transformer, a good size for the 


transformer would be 5 ? X 5 ? X 5 ?. The size is not critical, but the size mentioned here is what 
I had in the shop to work with. 


The transformers can be purchased as surplus. 


If a transformer is found you want to look it over before you buy. Do not buy a transformer that 
is WELDED, you need to find a transformer that is just potted and pressed together. You will 
need to slowly use a carpet knife and a hacksaw blade to separate the laminates and remove them 
from the transformer. This will take a lot of time, so if time is not on your side, then buy the 
laminates from Industries International. Purchase Laminantes You can purchase the laminates 
from Industries International. The web link is http://members.aol.com/indintl/prdidx.htm . 


Magnets 

The magnets can be any type that measures 4500 gauss or less. I used samarium cobalt magnets 
in the model I built because I had them in the shop. These magnets are right at 4000 gauss each. I 
suggest you get ?? cube ceramic VIII magnetsCheap ceramic magnets 
(http:/www.magnetsource.com/Consumer%20Pages/Ceramic_Mags.html) 

Magnet Wire 

I used 80?0f #26 gage magnet wire for each of two windings. 

170 foot of 26 gauge magnet wire. This will provide you with enough wire for 2 ? 80? windings. 
Strapping Tape I used 3/4? wide strapping tape to rap the laminates. Super Glue 2 tubes of thin 
Super glue. WiresTwo 18-gauge wires to connect to the magnet wires. One red and one black 


wire would be preferable. Equipment Batteries Two C size batteries. 


Or you can go with a power supply. Power Supply You can use two C-size batteries, or you can 
use a power supply. 


Try these Sources: 


http://www.adleraudio.com/web/mdl/PS32LAB/detail.asp - That's about the best price I have 
been able to find. A decent supply is going to cost ~$100.. 


http://www.sportcraftcars.com/prof.power.htm 
http://shop.store.yahoo.com/webtronics/3002a.html 
http://www.lafayetteradio.com/Power_Supplies/PS32LAB.htm - a decent 5 amp bench supply. 


Solder Solder and soldering gun. Voltage Regulator You need to be able to increase and decrease 
the input voltage to find the place where the effect kicks in. 
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Jan Vink's Replication 
"[T have built the 'proof of concept’ device and it works !!!" 


Measuring tape is in metric. 
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On the first photo you can see the steel bar that will fall off when the effect kicks in. 


Observations 
The pp-effect kicks in at 2.2 Amps at 6.8 V (about 15 watt). 


It is easier to get results by using an adjustable power supply, because the energy-frame for the 
effect is indeed very small. 


I still have to improve the way to measure the force at de 4x-side with a fine adjustable piece of 
hardware connected to an unster. But the first indications are in the order of 3x !. 


It seems that the air gap between the coils bars and the horizontal one is very critical. 


My next focus will be on a rotary device and it is hard to keep concentrated on my normal work 


Jan Vink 
Materials 
The laminants with the coils are 20 x 25 x 150 mm in size. 


I used 4 magnets 2 against each other (for the right amount of space). 


Magnet size 20 x 20 x 10 mm (Neodym , N42). 
Wire for the coils is 0,4 mm , 35 m long. 
Too Strong of Magnets Saturate Laminate 


Mike Schuckel says that the magnets here are too strong, and that the laminants reach saturation, 
so the effect is not as pronounced. (March 17, 2006) 


From: mschuckel 

To: pes_flynn_pp @ yahoogroups.com 

Sent: Friday, March 17, 2006 3:41 PM 

Subject: Re: [pes_flynn_pp] "it works" 

Great work Jan, 

I did notice that you used N42 NIB magnets for your device. You need to get much weaker 
magnets to optimize your device. If you use ceramic VHI magnets you will still reach saturation 
in the core material, but at a much lower voltage and current. Say around 2 or 3 volts at roughly 
half the current. I know that Joe Flynn has had some of his devices saturate at below | volt. 


Just thought I would give you something to shoot for. 


Thanks for your comment on the magnets 
Mike, 


The device on the pictures is built using things I had in stock in my workshop. 


Now in the process of finding magnets of the type indicated and building stuff around the device 
to be able to measure the forces in a more accurate way. 


Jan Vink 


Build a Proof-of-Concept Flynn Parallel Path Magnet Device 


By aligning two magnetic fields to one side of a flux core, you can deliver 3.5x more units of 
magnetic force than the electrical input alone could supply. 


Introduction 


Linear Actuator 


Fiux paths 


Magnets Steel Armature 


A motor built with this technology is at least 3.5 times more efficient than conventional motors, 
offers excellent torque, and high power to weight ratios. It's not true perpetual motion, because it 
doesn't violate laws of physics, and can be modelled in industry standard flux software. It does 
add a new rule that is sure to become a chapter in future electronics textbooks, and to become 
standard fare in many electric motors. 


Micheal Schuckel has successfully replicated several variations of Flynn's Parallel Path 
technology, and has worked with Joseph Flynn. He has agreed to provide a clear set of 
instructions on how to build the simple static device, to illustrate the Parallel Path concept, as 
well as additional content describing how to build a Flynn PP motor with 3.5x the output of a 
normal motor design. Basic Concept. The following diagram represents the principle that this 
proof of concept device is designed to illustrate. 


Figure 3 
Simple Magnetic Force Multiplication Experiments 
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421 grams 1721 grams 3845 grams 1091 grams 
One magnet Two magnet Parallel Path Conventional 


The third of the four scenarios in the above diagram represents the Flynn Parallel Path scenario. 


This next diagram provides a diagram of the aparatus. 


Linear Actuator Test Apparatus 
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Flux Paths: Hyperco 
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Note: Hyperco can be substiluted with 

a similar magnetic material. Thickness 

of flux paths and armatures may need 
Saas to be increased to prevent saturation. 


Coil: 80t 22 ga copper 


Experimental Set-up - Sets for the objective and procedure for demonstrating the phenomenon 
of focusing the four poles of two magnets in one direction.Simple Flux Experiment - By Tim 
Harwood. Basic apparatus can be as little as $10.Discussion Group -- 
http://groups.yahoo.com/group/pes_flynn_pp/ - Yahoo!Groups forum to supplement these 
projects. 


US6246561 
Methods for Controlling the Path of Magnetic Flux from a Permanent Magnet 
and Devices Incorporating the Same 


Inventor: FLYNN CHARLES J 
Applicant: MAGNETIC REVOLUTIONS LTD 


2001-06-12 
Also published as: WO0007285 


Abstract -- A permanent magnet device includes a permanent magnet having north and south 
pole faces with a first pole piece positioned adjacent one pole face thereof and a second pole 
piece positioned adjacent the other pole face thereof so as to create at least two potential 
magnetic flux paths. A first control coil is positioned along one flux path and a second control 
coil is positioned along the other flux path, each coil being connected to a control circuit for 
controlling the energization thereof. The control coils may be energized in a variety of ways to 
achieved desirable motive and static devices, including linear reciprocating devices, linear 
motion devices, rotary motion devices and power conversion. 


FIELD OF THE INVENTION 


This invention relates generally to permanent magnet devices and more particularly, to a 
permanent magnet control component in which the flow of flux from a permanent magnet is 
controlled between two or more flux paths by utilizing timed delivery of electrical signals 
through one or more coils placed along at least one of the flux paths. Such permanent magnet 
control components may take on a variety of configurations facilitating use of such components 
in a variety of applications including applications involving the production of reciprocating, 
linear, and rotary motion and power conversion. Several novel permanent magnet rotary motion 
devices of motor constructions which operate by controlling the path of magnetic flux from one 
or more permanent magnets are described, such permanent magnet rotary motor constructions 
having increased efficiency and more desirable torque characteristics as compared to many 
currently used motors. 


BACKGROUND OF THE INVENTION 


Magnetic force of attraction is commonly used in a variety of types of permanent magnet devices 
including both linear and rotary motors. In the field of such permanent magnet devices there is a 
continuous pursuit of increased efficiency and reduced complexity. 


Accordingly, an object of the present invention is to provide a permanent magnet control 
component in which the path of a given level of permanent magnet flux can be controlled by a 
lesser level of electromagnetic flux. 


Another object of the present invention is to provide a permanent magnet control component in 
which substantially all of the flux from a permanent magnet can be switched between at least two 


different flux paths of the permanent magnet control component so as to enable useful work in 
the form of linear, reciprocating, and rotary motion. 


Still another object of the present invention is to provide permanent magnet control components 
and motor constructions in which flux path control is provided by energizing an 10 
electromagnet to oppose the magnetic flux of one or more permanent magnets. 


Another object of the present invention is to provide permanent magnet control components and 
motor constructions in which flux path control is provided by energizing an electromagnet to aid 
the magnetic flux of one or more permanent magnets. 


Yet another object of the present invention is to provide permanent magnet motor 15 
constructions with improved operating characteristics. 


SUMMARY OF THE INVENTION 


These and other objects of the invention are attained by an apparatus which, in one aspect, is a 
permanent magnet device, comprising a permanent magnet having north and south pole faces, a 
first pole piece, a second pole piece, a first control coil, a second control coil, and circuit means, 
the first pole piece positioned adjacent the north pole face of the permanent magnet and 
including a first path portion, a second path portion and a third portion, the first path portion 
extending beyond a perimeter of the north pole face and the second path portion extending 
beyond the perimeter of the north pole face to define first and second flux paths for magnetic 
flux emanating from the north pole face of the permanent magnet, the first path portion of the 
first pole piece connected to the second path portion of the first pole piece by the third portion 
which extends across the north pole face of the permanent magnet, the second pole piece 
positioned adjacent the south pole face and including a first path portion and a second path 
portion, the first path portion extending beyond a perimeter of the south pole face and 
substantially aligned with the first path portion of the first pole piece, the second path portion 
extending beyond the perimeter of the south pole face and substantially aligned with the second 
path portion of the first pole piece, the first control coil positioned around the first path portion of 
the first pole piece, the second control coil positioned around the second path portion of the first 
pole piece, the circuit means connected to each of the first control coil and the second control 
coil to alternatingly energize the first coil and the second coil in a timed sequential manner. 


Another aspect of the present invention provides a method for controlling the path of magnetic 
flux from a permanent magnet which involves placing a first pole piece adjacent a first pole face 
of the permanent magnet so as to have at least first and second path portions extending beyond a 
perimeter of the first pole face. A second pole piece is placed adjacent a second pole face of the 
permanent magnet so as to include at least one portion which substantially aligns with the first 
and second path portions of the first pole piece. A first control coil is placed along and around 
the first path portion of the first pole piece and a second control coil is placed along and around 
the second path portion of the first pole piece. The first control coil is repeatedly energized in a 
permanent magnet magnetic flux opposing manner so as to prevent magnetic flux of the 
permanent magnet from traversing the first path portion of the first pole piece, and the second 
control coil is repeatedly energized in a permanent magnet magnetic flux opposing manner so as 


to prevent magnetic flux of the permanent magnet from traversing the second path portion of the 
first pole piece. 


Yet another aspect of the present invention provides a method for controlling the path of 
magnetic flux from a permanent magnet by placing a first pole piece adjacent a first pole face of 
the permanent magnet so as to have at least first and second path portions extending beyond a 
perimeter of the first pole face. A second pole piece is placed adjacent a second pole face of the 
permanent magnet so as to include at least one portion which substantially aligns with the first 
and second path portions of the first pole piece. A first control coil is placed along and around 
the first path portion of the first pole piece, and a second control coil is placed along and around 
the second path portion of the first pole piece. The following steps are alternatingly performed in 
a repeated manner: 


(i) energizing the first control coil in a permanent magnet magnetic flux aiding manner so as to 
couple with substantially all magnetic flux of the permanent magnet such that substantially no 
magnetic flux of the permanent magnet traverses the second path portion of the first pole piece 
when the first control coil is so energized; and 


(ii) energizing the second control coil in a permanent magnet magnetic flux opposing manner so 
as to couple with substantially all magnetic flux of the permanent magnet such that substantially 
no magnetic flux of the permanent magnet traverses the first path portion of the first pole piece 
when the second control coil is so energized. 


A further aspect of the present invention provides method for controlling the path of magnetic 
flux from a permanent magnet by placing a first pole piece adjacent a first pole face of the 
permanent magnet so as to have at least first and second path portions extending beyond a 
perimeter of the first pole face, and placing a second pole piece adjacent a second pole face of 
the permanent magnet so as to include at least one portion which substantially aligns with the 
first and second path portions of the first pole piece. A first control coil is placed along and 
around the first path portion of the first pole piece, and a second control coil is placed along and 
around the second path portion of the first pole piece. The following steps are alternatingly 
performed in a repeated manner: 


(i) energizing the first control coil in a permanent magnet magnetic flux aiding manner so as to 
couple with substantially all magnetic flux of the permanent magnet such that substantially no 
magnetic flux of the permanent magnet traverses the second path portion of the first pole piece 
when the first control coil is so energized; and 


(ii) energizing the second control coil in a permanent magnet magnetic flux opposing manner so 
as to couple with substantially all magnetic flux of the permanent magnet such that substantially 
no magnetic flux of the permanent magnet traverses the first path portion of the first pole piece 
when the second control coil is so energized. 


BRIEF DESCRIPTION OF THE INVENTION 


For a better understanding of the present invention reference may be made to the accompanying 
drawings in which: 


[ PATENT FIGURES ] 


FIG. 1 is a perspective view of a magnetic device in which the magnetic flux from a magnetic 
member traverse a single path to produce a coupling force; 


FIG. 2 is a perspective view of a magnetic device in which the magnetic flux from a magnetic 
member splits between two paths; 


FIG. 3 is a side view of two magnetic members arrange in parallel between pole pieces; 
FIG. 4 is a side view of two magnetic members arranged in series between pole pieces; 


FIGS. 5-6 are side views of a permanent magnet device including a permanent magnet having 
pole pieces positioned against the pole faces thereof and including a movable armature; 


FIGS. 7-9 are side views of a permanent magnet device including a permanent magnet having 
pole pieces positioned against the pole faces thereof to provide two magnetic flux paths and 


including a movable armature positionable along each magnetic flux path; 


FIGS. 10, 10A-10H are perspective views of various embodiments of permanent magnet 5 
control components which include two or more magnetic flux paths; 


FIGS. 11, 11A-11F are side views of a permanent magnet device including a permanent magnet 
having pole pieces positioned against the pole faces thereof and including a movable armature 


and a permanent bypass extending between the pole pieces; 


FIGS. 12, 12A-12E are side views of a two path permanent magnet device including two 
bypasses; 


FIGS. 13A-13C are side views of a permanent magnet linear reciprocating device; 
FIG. 14 is a side view of an electromagnetic linear reciprocating device; 


FIG. 15 is a side view of a two path permanent magnet device showing control coils energized in 
an exceeding manner; 


FIGS. 16A-E are a side view of a linear reciprocating device with control coils energized in an 
exceeding manner; 


FIGS. 17A-17D depict another embodiment of a linear reciprocating device; 


FIGS. 18A-18E show a linear motion device; 


FIG. 19 is an exploded perspective view of a rotary motion device; 
FIG. 20 is a partial assembled and cut away view of the rotary motion device of FIG. 19; 


FIGS. 21A-21E are top views of the partial assembly of FIG. 20, which views depict rotational 
motion thereof, 


FIG. 22 is an assembled, cut-away view of the rotary motion device of FIG. 19 including a 
housing; 


FIG. 23 is an exploded perspective view of another embodiment of a rotary motion device; 
FIG. 24 is a perspective view of the rotary motion device of FIG. 23 as assembled; 


FIGS. 25A-25B are end views of the rotary motion device of FIG. 24 with the end cap removed 
to expose the rotor member; 


FIGS. 26-28 show end views of various configurations for skewing the direction of rotation in 
the rotary motion device of FIG. 24; 


FIGS. 29A-29D are end views of the rotary motion device of FIG. 24 illustrating a sequence of 
rotational movement thereof; 


FIG. 30 is an exploded partial perspective view of another embodiment of a rotary motion 
device; 


FIG. 31 is a perspective view of the rotary motion device of FIG. 30 as assembled 


FIGS. 32A-32D are top views of the rotary motion device of FIG. 31 illustrating rotational 
movement thereof; 


FIG. 33 is a side view of the rotary motion device of FIG. 31 as assembled and including a 
housing; 


FIG. 34 is a perspective view of another embodiment of a rotary motion device; 
FIG. 35 is a top view of the rotary motion device of FIG. 34; 


FIG. 36 is a perspective view of the permanent magnet rotor member of the rotary motion device 
of FIG. 34; 


FIGS. 37 and 38 show alternative configurations for the control component incorporated into 
the rotary motion device of FIG. 34; 


FIGS. 39A-39D are top views of the rotary motion device of FIG. 34 and depict rotational 
movement thereof; 


FIGS. 40-44 are alternative variations of circuit means for controlling the timed energization of 
control coils in the various devices of the present invention; 


FIGS. 45A-45C and 45X-45Z are side views of two path power conversion devices; 


FIG. 46 is a schematic view of the permanent magnet portion of a rotor for use in some 
embodiments of the present device; 


FIGS. 47 and 48 show other embodiments of a linear motion device; 

FIG. 49 is a top view of another embodiment of a rotating motor like construction; and 

FIG. 50 is a schematic view of one of the three stator portions of the device shown in FIG. 49. 
DETAILED DESCRIPTION OF THE DRAWINGS 


Referring now to the drawings, FIGS. 1-4 are provided to facilitate an understanding of various 
aspects or features of the technology utilized in the present invention. FIG. | depicts a device 10 
having a magnetic flux producing member 12 which may be a permanent magnet or 
electromagnet with magnetic poles 14 and 16 as shown. Pole pieces 18 and 20 are positioned 
adjacent respective poles 14 and 16 to provide a path for the magnetic flux of member 12. Each 
pole piece 18 and 20 includes a respective pole piece end face 22 and 24. As used throughout 
this specification it is understood that a pole piece, regardless of its shape or size, is preferably 
formed of soft iron, steel or some other magnetic material, with the preferred material being one 
which provides low reluctance, exhibits low hysterisis, and has a high magnetic flux density 
capability. Accordingly, the various pole pieces disclosed and described herein could likewise be 
of laminate type construction. Referring again to FIG. | an armature 26, also formed of magnetic 
material, is shown with end faces 28 and 30 which are positioned and sized for being placed 
adjacent pole piece end faces 22 and 24, such that when so positioned a substantially continuous 
low reluctance path 32 is provided for magnetic flux from north pole 14, through pole piece 18, 
through armature 26, through pole piece 16, and to south pole 16. The magnetic flux traveling 
along such path 32 results in a force which tends to hold armature 26 in position adjacent pole 
piece end faces 22 and 24. The resulting magnetic coupling or holding force F provided between 
adjacent pole piece end face 22 and armature end face 28, and between adjacent pole piece end 
face 24 and armature end face 30, can be approximated by the following equation: 


where B is the magnetic flux density passing through the adjacent end faces and where A is the 
surface area of the adjacent end faces. Assuming B uniform throughout flux path 32 and the area 
A of all end faces 22, 24, 28, and 30 to be the same, the total holding force F.sub.T26 of 
armature 26 against pole pieces 18 and 20 will be: 


In FIG. 2 a device 40 having the same magnetic flux producing member 12 with magnetic poles 
14 and 16 is shown. Pole pieces 42 and 44 are positioned adjacent respective pole faces 14 and 
16 to provide two paths, as opposed to one above, for the magnetic flux of member 12. In 
particular, pole piece 42 includes a first path portion 46 extending beyond a perimeter of north 
pole face 14 in one direction and a second path portion 48 extending beyond the perimeter of 


north pole face 14 in another direction. Similarly, pole piece 44 includes a first path portion 50 
extending beyond the perimeter of south pole face 16 in one direction and a second path portion 
52 extending beyond the perimeter of south pole face 16 in another direction. Each pole piece 
path portion 46, 48, 50, 52 includes a respective end face. A first armature 54 is positionable 
adjacent the end faces of pole piece path portions 48 and 52 to provide a first magnetic flux path 
56 and a second armature 58 is positionable adjacent the end faces of pole piece path portions 46 
and 50 to provide a second magnetic flux path 60. If the flux carrying area along flux paths 56 
and 60 is the same as the flux carrying area along flux path 32 of FIG. 1, the magnetic flux 
density along each flux path 56 and 60 will be one-half the magnetic flux density along flux path 
32 of FIG. 1 because the same amount of flux is split between two like paths. The effect of 
dividing a given amount of magnetic flux along two like flux paths instead of along one flux path 
can be seen by examining the holding force on armature 54 as compared to the holding force on 
armature 26 of FIG. 1. As already noted the magnetic flux density along path 56 will be one-half 
that along flux path 32 and thus the total holding force F.sub.T54 can be determined as: 


F.sub.T54 =(B/2)2A/,.mu..sub.0 =B.sup.2 A/4.mu..sub.0 =F.sub.T26 /4. 


It is therefore seen that dividing the same amount of magnetic flux along two flux paths rather 
than along one flux path reduces the magnetic holding or coupling force on an armature by one- 
fourth rather than one-half as might have been expected. This unexpected magnetic holding or 
coupling force differential, resulting from multiple flux paths, can provide advantageous 
properties in linear, reciprocating, and rotary motion devices. 


Referring now to FIGS. 3-4, the behavior of multiple magnetic flux sources arranged in parallel 
and series is described as compared to a single flux source. When identical flux sources or 
magnetic flux producing members 70 and 72 are positioned in parallel as shown in FIG. 3 with 
pole pieces 74 and 76 positioned adjacent the poles thereof to provide a flux path through 
armature 78, the flux density B through armature 78 is double what the flux density would be if 
only one magnetic flux producing member were present. However, the field intensity H resulting 
from the two members 70 and 72 remains unchanged. This result holds true regardless of 
whether members 70 and 72 are both permanent magnets, are both electromagnets, or are a 
combination of one permanent magnet and one electromagnet. On the other hand, the properties 
resulting from magnetic flux producing members 80 and 82 arranged pole-to-pole in series 
between pole pieces 84 and 86, with armature 88, as shown in FIG. 4, will vary depending on the 
nature of the members 80 and 82. 


In a first case, if both members 80 and 82 are permanent magnets, the magnetic field intensity H 
resulting from the two permanent magnets will be double that of one permanent magnet and the 
flux density B through armature 88 will be the same as what the flux density would be if only 
one permanent magnet type member were present. 


In a second case, if both members 80 and 82 are electromagnets, the field intensity H again 
doubles and the flux density B increases according to the B/H curve or relationship of the pole 
piece 84, 86 and armature 88 materials. 


In a third case, if member 80 is a permanent magnet and member 82 is an electromagnet, the 
field intensity H again doubles, but, since the permanent magnet is near flux density saturation 
B.sub.r the flux density can only be increased from B.sub.r to B.sub.max of the permanent 
magnet. At the point where electromagnet-type member 82 contacts permanent magnet-type 
member 80 the flux from the electromagnet-type member 82 couples with the flux of the 
permanent magnet-type member 82 until the flux density through permanent magnet-type 
member 80 reaches B.sub.max. At that point additional flux from electromagnet-type member 82 
does not contribute to the flux density along the flux path unless a bypass path around the 
permanent magnet-type member is provided. Use of such bypass paths will be described 
hereinbelow. 


Controlling the flow of flux along both one and multiple flux paths is best described with 
reference to FIGS. 5-9. In FIGS. 5 and 6 a permanent magnet device 90 including a permanent 
magnet 92 having pole pieces 94 and 96 positioned adjacent the pole faces thereof and an 
armature 98 completing a low reluctance path 104 from pole to pole is shown. Control coils 100, 
102 are positioned along path 104. When control coils 100, 102 are not energized, the magnetic 
flux of permanent magnet 92 follows path 104 as shown and armature 98 is held in place against 
pole pieces 94, 96 due to the resulting magnetic coupling forces. However, if coils 100, 102 are 
energized to provide an equal but opposing magnetic flux to that of permanent magnet 92, the 
result is that the magnetic flux of permanent magnet 92 is blocked and no magnetic flux traverses 
the path which includes armature 98 and therefore no magnetic coupling forces act on armature 
98 allowing it to fall away as shown in FIG. 6. The permanent magnet device 90 is useful, 
although as will become apparent below, it is more advantageous to provide multiple flux paths 
rather than one. 


In this regard, in FIG. 7 a permanent magnet device 110 includes a permanent magnet 112 
having pole pieces 114, 116 positioned adjacent the pole faces thereof with armatures 118, 120 
completing two low reluctance paths 130, 132 from pole to pole thereof. Control coils 122, 124 
are positioned along path 130 and control coils 126, 128 are positioned along path 132. The two 
paths provided are assumed to be of equal reluctance. With no coils energized, the magnetic flux 
of permanent magnet 112 divides equally along flux path 130 and along flux path 132 such that 
both armatures 118, 120 are subjected to a magnetic coupling force which holds them in place 
against pole pieces 114, 116. 


If coils 122, 124 are energized to provide a magnetic flux equal to but opposing the magnetic 
flux which travels along flux path 130 from permanent magnet 112 when no coils are energized, 
the result is that the magnetic flux of permanent magnet 112 is blocked and no magnetic flux 
traverses the path which includes armature 118 and therefore no magnetic coupling forces act on 
armature 118 allowing it to fall away as shown in FIG. 8. Further, the magnetic flux traversing 
path 132 will be double that of when no coils are energized and therefore the magnetic coupling 
force on armature 120 will be about four (4) times that of when no coils are energized. By 
energizing coils 126, 128 in an opposing manner a similar result would be achieved such that 
armature 120 would fall away and such that the magnetic coupling force on armature 118 would 
be increased. 


If coils 122, 124 are energized to provide a magnetic flux equal to and aiding the magnetic flux 
which travels along flux path 130 when no coils are energized, the result is that the control coils 
couple completely with the magnetic flux of permanent magnet 112 and no magnetic flux 
traverses the path which includes armature 120 and therefore no magnetic coupling forces act on 
armature 120 allowing it to fall away as shown in FIG. 9. Further, the magnetic flux traversing 
path 130 will be double that of when no coils are energized and therefore the magnetic coupling 
force on armature 118 will be about four (4) times that when no coils are energized. By 
energizing coils 126, 128 in an aiding manner a similar result would be achieved such that 
armature 118 would fall away and the magnetic coupling force on armature 120 would be 
increased. 


Based on the foregoing it is seen that the full magnetic coupling force available from the 
permanent magnet 112 can be switched from one path to another path by the application of one 
half the power it would require for a coil alone to produce the same magnetic flux along one 
path. The ability to easily switch the full magnetic coupling force from one path to another 
allows for efficient reciprocating, linear, and rotary motion and power conversion to be achieved. 


The basic device utilized to achieve permanent magnet flux division and to control such 
permanent magnet flux division is defined herein as a "permanent magnet control component," 
various configurations of which are shown by way of example only, and not by way of 
limitation, in FIGS. 10A-10F. FIG. 10A depicts a permanent magnet control component 150 in 
which pole pieces 152 and 154 are positioned adjacent the pole faces of permanent magnet 156 
to provide two magnetic flux paths extending from opposite sides of permanent magnet. Control 
coils 158 are positioned along each path. FIG. 10B depicts a permanent magnet control 
component 160 in which pole pieces 162 and 164 are positioned against the pole faces of 
permanent magnet 166 to provide two spaced, adjacent magnetic flux paths extending from the 
same side of permanent magnet 166. Control coils 168 are positioned along each path. FIG. 10C 
depicts a permanent magnet control component 170 in which pole pieces 172 and 174 are 
configured so as to be positioned adjacent the pole faces of permanent magnet 176 so as to 
provide four flux paths, each flux path extending in a respective direction from permanent 
magnet 176. Control coils 178 are also positioned along each path. FIG. 10D depicts another four 
path configuration of a permanent magnet control component 180 in which pole pieces 182, 184 
are configured and positioned to provide four flux paths for permanent magnet 186, with a pair 
of spaced, adjacent flux paths extending from each side of permanent magnet 186. Control coils 
188 are positioned along each path. FIG. 10E depicts another four path configuration of a 
permanent magnet control component 190 in which all four flux paths formed by pole pieces 
192, 194 extend from one side of permanent magnet 196. Again, control coils 198 are positioned 
along each flux path. FIG. 10F still further depicts a four path configuration of a permanent 
magnet control component 200 in which pole pieces 202, 204 extend to one side of permanent 
magnet 206, with pole piece 202 defining four flux paths and with pole piece 204 including a 
continuous return path. Control coils 208 are positioned along each path of pole piece 202. Many 
other variations are possible. 


Accordingly, it is seen that a variety of different configurations of permanent magnet control 
components in accordance with the present invention are possible. The important considerations 
for division of permanent magnet flux in such permanent magnet control components include 


extending each pole piece to or beyond the outer perimeter of the pole face of the permanent 
magnet in each region where a flux path is intended and assuring that the pole face of the 
permanent magnet intersects each of the flux paths. It is not necessary for each pole piece to 
include the same number of path portions extending beyond the perimeter of the respective 
permanent magnet pole face as noted with reference to permanent magnet control component 
200. Although two control coils are shown along each of the flux paths in FIGS. 10A-10E it is 
apparent from component 200 in FIG. 10F that one control coil positioned along a flux path is 
generally sufficient for purposes of the present invention. Further, although in the illustrated 
configurations each pole piece is positioned to contact a respective pole face of the permanent 
magnet, a small spacing between a pole piece and its adjacent permanent magnet pole face could 
be provided, particularly in applications where relative movement between the subject pole piece 
and the permanent magnet will occur. 


In its simplest form a two path permanent magnet control component only requires one control 
coil positioned along one of the control paths to permit the magnetic flux of a permanent magnet 
to be switched between the two paths. In particular, a side view of such a two path component 
210 is shown in FIG. 10G and includes a permanent magnet 211 pole pieces 212 and 213, and 
control coil 214 which may be connected to a suitable control circuit. By alternating energizing 
control coil 214 in an opposing manner and an aiding manner the magnetic flux of permanent 
magnet can be switched between the path including armature 215 and the path including 
armature 216. When control coil 214 is energized in an opposing manner the magnetic flux will 
traverse the path including armature 215 and when control coil 214 is energized in an aiding 
manner the magnetic flux will traverse the path including armature 216. Control coil 214 could 
also be placed at anyone of positions 217, 218, or 219 to achieve the flux path switching. 
Further, in the two coils embodiment shown in FIG. 10H control coil 217 is added. In such a 
device flux switching can be achieved by simultaneously energizing control coil 214 in a flux 
aiding manner and control coil 217 in a flux opposing manner, and by then simultaneously 
reversing the energization of the respective control coils 214 and 217. 


Reference is made to FIGS. 11A-11F which depict devices similar to that of FIGS. 5-6 except 
that a bypass, formed of magnetic material, is provided in each case. In device 220 of FIGS. 
11A-11C a bypass 222 is provided from pole piece 224 to pole piece 226 and is located between 
permanent magnet 228 and control coils 230, 232, with armature 234 located adjacent the ends 
of pole pieces 224, 226. In FIG. 11A with no coil energization, magnet flux components 236 and 
237 travel as shown. When coils 230 and 232 are energized in an aiding or adding manner as in 
FIG. 11B, the result is permanent magnet magnetic flux components 236 and 237 traveling as 
shown, and with the added magnetic flux component 238 from coils 230 and 232 also traveling 
as shown. Thus, in device 220 energizing the coils in an aiding manner results in an increased 
magnetic coupling force on armature 234. In FIG. 11C coils 230, 232 are energized in an 
opposing exceeding manner which results in permanent magnetic flux components 236 and 237 
traveling as shown and excess magnetic flux component 238 traveling as shown. Thus, in device 
220 energizing the coils in an opposing exceeding manner results in magnetic coupling force on 
armature 234, albeit smaller than that in the aiding exceeding case. 


In device 240 of FIGS. 11D-11F a bypass 242 is provided between pole piece 244 and pole piece 
246 but is located on an opposite side of permanent magnet 248 as compared to control coils 


250, 252 and armature 254. Permanent magnet flux components 256 and 257 are shown for no 
coil energization in FIG. 11D. In FIG. 11E the paths of permanent magnet flux components 256 
and 257, as well as excess coil magnetic flux 258, are shown when coils 250, 252 are energized 
in an aiding exceeding manner. In FIG. 11F the path of each magnetic flux component 256, 257, 
and 258 is shown when coils 230, 232 are energized in an opposed exceeding manner. 


FIGS. 12A-12E depict a device 270 similar to that shown in FIGS. 7-9 except that bypasses 272 
and 274 are provided from pole piece 276 to pole piece 278. Bypass 272 is located between 
permanent magnet 280 and control coils 282, 284 and bypass 274 is located between permanent 
magnet 280 and control coils 286, 288. Armatures 290 and 292 are also provided. When no coils 
are energized permanent magnet magnetic flux components 294, 296, 298, and 300 travel as 
shown in FIG. 12A. 


If coils 282, 284 are energized in an opposing manner permanent magnet flux components 295, 
297, and 299 travel as shown, with no flux component traversing the path which includes 
armature 290 and therefore no magnetic coupling force acting thereon. This would be the case 
for when coils 282, 284 are energized to the level where the coils magnetic flux just blocks, but 
does not exceed, the magnetic flux component 294 (FIG. 12A) from permanent magnet 280. If, 
however, coils 282, 284 are energized in an opposed exceeding manner an excess coil magnetic 
flux component 301 is produced which travels a path including armature 290 and bypass 272 
results as shown in FIG. 12C. 


Coils 286, 288 may be energized in an aiding manner such that all permanent magnet magnetic 
flux travels along the path which includes armature 292 as shown in FIG. 12D. If coils 286, 288 
are energized in excess of the level of FIG. 12D then the excess magnetic flux component 304 
traverses the path which includes armature 292 and bypass 274 as shown in FIG. 12E, thereby 
increasing the magnetic coupling force on armature 292 as compared to FIG. 12D. The 
advantage of incorporating such bypasses into permanent magnet control components in certain 
applications will become apparent below. 


Reciprocating Motion 


As mentioned above, controlling the path of magnetic flux from a permanent magnet can be 
useful in a variety of applications such as achieving reciprocating motion. In this regard, if the 
device 110 of FIGS. 7-9 is modified such that armatures 118 and 120 are fixed to a sliding shaft 
320 as shown in FIGS. 13A-13C, and if the distance between the armatures is greater than the 
end to end length of pole pieces 114, 116, limited linear motion in two directions (left and right 
in FIGS. 13A-13C), and therefore linear reciprocating motion, can be achieved by the timed, 
alternate delivery of electrical signals to control coils 122, 124 and control coils 126, 128. By 
way of example, FIG. 13A represents the position of shaft connected armatures 118, 120 when 
coils 122, 124 are energized in an opposing manner to block the flux of permanent magnet 112 
such that all magnetic flux traverses path 132 as shown and such that the resulting magnetic 
coupling force acts to the left as indicated by arrow 322. As shown in FIG. 13B when coils 122, 
124 are de-energized the magnetic flux from permanent magnet 112 can again travel along path 
130 through armature 118. However, due to the air gap 324 between armature 118 and pole 
pieces 114, 116 the reluctance along path 130 will be significantly greater than the reluctance 


along path 132. Accordingly, the amount of magnetic flux which flows along path 130 will be 
less than the amount of magnetic flux which flows along path 132 such that the magnetic 
coupling force on armature 118 acting to the right will be significantly less than the magnetic 
coupling force on armature 120 acting to the left as shown by arrows 326 and 328, which arrows 
are sized to represent the strength of the respective directional force. FIG. 13C represents the 
position of shaft connected armatures 118, 120 after coils 126, 128 are energized in a manner to 
oppose the flux of permanent magnet 112 such that all flux traverses path 130 and the resulting 
magnetic coupling force on armature 118, depicted by arrow 330, moves the shaft 10 connected 
armatures 118, 120 to the right. 


Control coils 122, 124 and 126, 128 could also be energized in a flux aiding manner to achieve 
the same result. In such a device, FIG. 13A would represent coils 126, 128 energized to aid 
magnetic flux along path 132, FIG. 13B would again represent no coils energized, and FIG. 13C 
would represent coils 122, 124 energized to aid magnetic flux along path 130. 


Thus, by alternatingly energizing and de-energizing control coils 122, 124 and 126, 128 a linear 
reciprocating motion of shaft connected armatures 118, 120 may be achieved. Further, such 
reciprocating motion may be achieved by energizing the coils in either an opposing or aiding 
manner. The magnetic coupling force exerted on a given armature when 20 the control coils are 
energized to establish all magnetic flux along a single path which includes that armature is 
significantly greater than the magnetic coupling force which would be exerted on such armature 
by an identical energization of the control coils in the absence of the permanent magnet. This is 
demonstrated with reference to FIG. 14 which depicts a reciprocating device 340 in which only 
coils or electromagnets are utilized. As shown armatures 342 and 344 are connected by shaft 
346, and each armature 342, 344 includes a respective U-shaped pole path piece 348, 350 which 
pole path pieces are mechanically connected by a non-magnetic material 352. Each pole path 
piece 348 and 350 has respective control coils 354, 356 and 358, 360 positioned therealong. By 
comparison with the device of FIGS. 13A-13C, if coils 358, 360 of device 340 are energized to 
cause magnetic flux flow in either direction, clockwise or counterclockwise, along path 362, the 
amount of electrical energy which would be required in order to achieve the same magnetic 
coupling force on armature 344 as achieved on armature 120 above in FIG. 13A would be twice 
that delivered to coils 122, 124 or 126, 128 in FIG. 13A. It is therefore demonstrated that by 
controlling or switching the flow of magnetic flux from a permanent magnet between at least two 
different paths results in greater coupling forces per unit of input electrical energy, and therefore 
that such control or switching will enable more work to be achieved per unit of input electrical 
energy. 


As described above, if a coil is energized beyond the point where the magnetic flux produced by 
the coil aiding the amount of the permanent magnet's flux that is either opposed or aided, the 
extra magnetic flux needs a low reluctance path between the poles of the coil that produces the 
excess magnetic flux. If a complete low reluctance path is not provided for the excess magnetic 
flux there is little potential for taking advantage of the excess magnetic flux in terms of 
producing additional magnetic coupling forces. The path for such excess flux cannot be through 
a permanent magnet member. In assemblies which include an armature on each path, the 
armature will provide the necessary low reluctance path. Referring to FIG. 15, various 
components of the magnetic flux in device 110 (FIGS. 7-9) are depicted by numerals 380, 382, 


and 384 for the case when coils 122, 124 are energized to oppose the magnetic flux of permanent 
magnet 112 in an amount which exceeds the level of magnetic flux which permanent magnet 112 
would cause to flow through armature 118 when no coils are energized. FIG. 15 is likewise 
representative of the case when coils 126, 128 are energized to aid the magnetic flux of 
permanent magnet 112 in an amount which exceeds the level of magnetic flux which permanent 
magnet 112 would cause to flow through armature 118 when no coils are energized. In 
particular, magnetic flux component 380 represents the magnetic flux of permanent magnet 112 
which normally flows through the path including armature 120; magnetic flux component 382 
represents the magnetic flux of permanent magnet 112 which is diverted by the opposing field of 
coils 122, 124 so as to traverse the path which includes armature 120; and magnetic flux 
component 384 represents the magnetic flux produced by coils 122, 124 which is in excess of the 
diverted magnetic flux 382. As shown, the excess magnetic flux 384 produced by coils 122, 124 
traverses the path which includes armature 120 and bypasses permanent magnet 112 so as to also 
traverse the path which includes armature 118. Thus, the excess magnetic flux produced by coils 
122, 124 adds to the permanent magnet flux traversing the path which includes armature 120, 
thus increasing the magnetic coupling force on armature 120, while at the same time providing a 
magnetic coupling force on armature 118. 


In a reciprocating device where armatures 118 and 120 are connected by shaft 320 as shown in 
FIGS. 13A-13C and again in FIG. 16, excess magnetic flux 384 will increase magnetic coupling 
force 390 on armature 120 acting to the left. However, because such excess flux 384 also 
traverses the path which includes armature 118, such excess magnetic flux 384 also results in a 
magnetic coupling force 392 on armature 118 which acts to the right. Even though excess 
magnetic flux 384 traversing the path which includes an armature 118 has an opposite polarity to 
that which would traverse the path due to permanent magnet 112, the magnetic coupling force on 
armature 118 still acts to the right because armature 118 is not polarity sensitive, that is, armature 
118 will be attracted regardless of the direction of the magnetic flux traversing the path. The 
overall effect is that a resultant force which is the difference between force 390 and force 392 
will act on the shaft-connected armatures 118, 120. However, if armatures 118 and 120 were 
formed by permanent magnets having polarities as shown at the top and bottom of such 
armatures, the force acting on each armature would be in the same direction and therefore 
additive. 


In this regard reference is made to FIG. 16B in which a two path device 371 having four control 
coils 373, 375, 377 and 379 is shown with the illustrated armatures being formed by permanent 
magnets 381 and 383 having polarities as shown. With no coils energized both permanent 
magnet armatures 381 and 383 are attracted to the ends of pole pieces 385 and 387. With coils 
373375 energized in an opposing manner and coils 377, 379 energized in an aiding manner, the 
attractive force on permanent magnet armature 383 will generally increase and the attractive 
force on permanent magnet armature 381 will generally decrease. This is demonstrated with 
reference to the graph of FIG. 16C which depicts a graph of the current flowing in the control 
coils on the x-axis verses the magnetic flux in gauss on the y-axis with line 389 representing the 
flux along the aiding side of device 371 and line 391 representing the flux along the opposing 
side of device 371. As shown the magnetic flux on the coil opposing side decreases as the coil 
current increases and passed through zero at point 393. After point 393 reverse magnetic flux 
begins to be produced and would result in a repelling force on permanent magnet armature 381. 


In some applications particularly those where permanent magnet armatures and rotors are not 
utilized, it will be critical to recognize point 393 so that reverse magnetic flux is not produced. In 
this regard reference is made to FIGS. 16D and 16E in which use of Hall Effect switches 401 and 
403 is incorporated to enable controlling the coil energizing current in situations where it is 
desirable to prevent reverse magnetic flux. As shown small bypasses 405 and 407 are provided 
with Hall Effect switches 401 and 403 disposed in gaps therealong, the switches being connected 
to control circuit 409. As the flux traveling along the bypass path falls to zero the Hall Effect 
switch can be utilized to prevent further energization of the control coils so that no reverse flux is 
created. 


Another embodiment of a device 400 which would provide reciprocating motion is shown in 
FIGS. 17A-17D in which a permanent magnet control component 402 having two flux paths may 
is provided. A first pole piece 404 has two spaced, adjacent path portions 406 and 408 extending 
beyond the perimeter of the pole face of permanent magnet 410, and a second pole piece 412 
includes only one continuous portion 414 extending beyond the perimeter of the pole face of 
permanent magnet 410, each path portion 406 and 408 of pole piece 404 being substantially 
aligned with at least a part of portion 414 of pole piece 412. Control coil 416 is positioned along 
pole piece path portion 406 and control coil 418 is positioned along pole piece portion 408. An 
armature 420 is positioned in the region between pole piece path portions 404, 406 and pole 
piece portion 414 and is free to slide from side to side as shown by arrows 422 and 424. A front 
view of component device 400 with no coils energized and armature 420 at a mid-point depicts 
flux flowing from the north pole face of permanent magnet 410, through each of pole piece path 
portions 406 and 408, through armature 420, and returning to the south pole face through pole 
piece portion 414. Thus, the magnetic flux divides equally along two paths. If coil 416 is 
energized in an aiding manner, or if coil 418 is energized in an opposing manner, all or a 
majority of the permanent magnets'magnetic flux can be made to flow through pole piece portion 
406 such that a resulting magnetic coupling force on armature 420 causes it to move to the left as 
shown in FIG. 17C. 


Likewise, if control coil 416 is energized in an opposing manner, or if control coil 418 is 
energized in an aiding manner, all or a majority of the permanent magnet flux can be made to 
flow through pole piece path portion 408 such that a resulting magnetic coupling force on 
armature 420 causes it to move to the right as shown in FIG. 17D. Accordingly, by alternately 
energizing and de-energizing coils 416 and 418 a reciprocating motion of armature 420 may be 
achieved. 


Linear Motion 


Referring now to FIGS. 18A-18E, linear motion in accordance with the present invention is 
described. In particular, a permanent magnet control component 440 including a permanent 
magnet 442 with a pole piece 444 positioned against the north pole face thereof and a pole piece 
446 positioned against the south pole face thereof is shown in an exploded view in FIG. 18A and 
assembled in FIG. 18B. Pole piece 444 includes five path portions 448A-448E which extend 
beyond the perimeter of the north pole face of permanent magnet 442 to one side thereof and at 
respective positions along the length thereof, each path portion 448A-448E including a 
respective control coil 450A-450E positioned therearound. Pole piece 446 includes one portion 


452 extending beyond the perimeter of the south pole face of permanent magnet 442 to the one 
side thereof, which portion 452 extends along the entire length of permanent magnet 442. A 
plurality of armatures 454 define a path of relative movement between permanent magnet control 
component 440 and such armatures 454, and by providing timed energization of given control 
coils 450A-450E such relative movement can be achieved. The sequence of side views depicted 
in FIGS. 18C-18E illustrate such relative movement, with coils 450A, 450C and 450E being 
energized in an opposing manner simultaneously in FIG. 18C, with coils 450A and 450D being 
energized simultaneously in an opposing manner in FIG. 18D, and with coils 450B and 450D 
being energized simultaneously in an opposing manner in FIG. 18E. In FIG. 18C, magnetic flux 
will only flow along path portions 448B and 448C of pole piece 444 causing resultant magnetic 
coupling forces depicted by arrows 456, 458 which act to move permanent magnet control 
component 440 to the left, assuming armatures 454 are fixed. Similarly, due to the timing of 
subsequent coil energization resultant magnetic forces depicted by arrows 460, 462 in FIG. 18D 
and arrows 464, 466 in FIG. 18E act to continue movement of permanent magnet control 
component 440 to the left. Thus, if permanent magnet control component 440 were fixed to a 
device or structure, controlled movement of the device or structure along the path defined by 
armatures 454 could be achieved. Conversely, if permanent magnet control component 440 were 
fixed and armatures 454 were located on a device or structure, controlled movement of the 
device or structure could also be achieved. It is also easily recognized that by varying the coil 
energization sequence and timing relative movement in the opposite direction can be achieved. 
Further, if the permanent magnet was doughnut shaped and the armatures were arranged in a 
circumferential pattern, rotary motion would likewise be achievable. 


Rotary Motion 


One embodiment of a rotary motion device or motor 500 which incorporates various permanent 
magnet flux control aspects of the present invention is shown in the exploded view of FIG. 19 
and in the partial assembled view of FIG. 20. Motor 500 includes a rotor assembly which 
includes a shaft 502 and associated upper bearing 504, a non-magnetic disk member 506 
mounted for rotation with shaft 502, and a rotor pole piece 508 which is mounted for rotation 
with disk member 506 such as by the use of screws 510. Rotor pole piece 508 includes a ring- 
shaped portion having two inwardly extending magnetic flux path portions 512A and 512B. A 
stator assembly of motor 500 includes a doughnut or ring-shaped permanent magnet 514 having 
an upwardly directed north pole face positioned adjacent and in close proximity to rotor pole 
piece 508, and a downwardly directed south pole face positioned adjacent and in contact with a 
stator pole piece 516. Stator pole piece includes a ring-shaped portion having five inwardly 
projecting path portions 518A-518E. Each path portion includes a respective winding post 520A- 
520E extending therefrom and having a respective control coil 522A-522E wound thereon. 
Stator pole piece faces 524A-524E are positionable on respective winding posts 518A-518B and, 
as shown in the partial assembly of FIG. 20, are substantially aligned with the top surface of 
permanent magnet 514 so as to be positionable adjacent rotor path portions 512A and 512B 
when aligned therewith. Each of winding posts 518A-518E and stator pole piece faces are 
formed of magnetic material, and although shown as separate pieces, an integral, one piece stator 
could be formed with similar winding posts and pole piece faces machined thereon. Lower 
bearing 526 is also shown. 


FIGS. 21A-21E illustrate top views of the partial assembly of FIG. 20 with magnetic flux shown. 
In FIG. 21A magnetic flux travel when none of coils 522A-522E are energized is depicted. 
Disregarding leakage flux, due to the low reluctance path provided by rotor pole piece path 
portions 512A and 512B, the majority of magnetic flux from the north pole face of permanent 
magnet 514 will travel radially inward along one of such path portions before passing downward 
through the stator assembly and returning to the south pole face of permanent magnet 514. It is 
noted that rotor pole piece 508 includes two path portions and stator pole piece 516 includes five 
path portions such that rotor pole piece path portions 512A and 512B will always be skewed 
relative to the stator pole piece faces 524A-524E. Only one rotor pole piece path portion can 
directly align with a stator pole piece face at a given time. By alternatingly energizing the control 
coils of each of the stator pole piece paths, rotary motion of the rotor may be achieved. 


In particular, referring to FIGS. 21B-21D, an energizing sequence which results in such rotary 
motion is described. In FIG. 21B, control coils 522A and 522C are energized in a permanent 
magnet flux opposing manner. Permanent magnet magnetic flux traveling along rotor pole piece 
path portion 512A tends to traverse to stator pole piece face 524B causing a magnetic coupling 
force indicated by arrow 526. Likewise, permanent magnet flux traveling along rotor pole piece 
path portion 512B tends to traverse to stator pole piece face 524D causing a magnetic coupling 
force indicated by arrow 528. The result is rotation of rotor pole piece 508 in a clockwise 
direction as indicated by arrow 530. 


Referring to FIG. 21C, just after rotor pole piece path portion 512B is no longer aligned with 
stator pole piece face 524D, control coil 522C is de-energized and control coil 522D is energized 
in an opposing manner such that the permanent magnet flux traveling along rotor pole piece path 
512B tends to traverse to stator pole piece face 524E resulting in magnetic coupling force 
indicated by arrow 532. Control coil 522A remains energized such that a magnetic coupling 
force indicated by arrow 534 results. Accordingly, clockwise rotation of rotor pole piece 508 is 
continued. 


In FIG. 21D, just after rotor pole piece path portion 512A is no longer aligned with stator pole 
piece face 524B, control coil 522A is de-energized and control coil 522B is energized in a 
permanent magnet magnetic flux opposing manner such that the permanent magnet magnetic 
flux traveling along rotor pole piece path 512A tends to traverse to stator pole piece face 524C 
such that a magnetic coupling force indicated by arrow 536 results. Control coil 522D remains 
energized such that a magnetic coupling force indicated by arrow 538 results, and clockwise 
rotation of rotor pole piece 508 is continued. 


As shown in FIG. 21E, just after rotor pole piece path portion 512B is no longer aligned with 
stator pole piece face 524E, control coil 522D is de-energized and control coil 522E is energized 
in a permanent magnet magnetic flux opposing manner such that the permanent magnet magnetic 
flux traveling along rotor pole piece path 512B tends to traverse to stator pole piece face 524A 
such that a magnetic coupling force indicated by arrow 540 results. Control coil 522B remains 
energized such that a magnetic coupling force indicated by arrow 542 results, and clockwise 
rotation of rotor pole piece 508 is continued. 


Thus, by alternating energizing and de-energizing control coils 522A-522E, in a predetermined 
timed sequence based upon rotation of the rotor assembly, continued rotation movement of rotor 
pole piece 508 may be achieved. Such an energization/de-energization scheme can be achieved 
utilizing circuitry common in the art, such as the control circuitry described in Applicant's U.S. 
Pat. Nos. 5,463,263 and 5,455,474, as well as various of the circuit configurations described 
herein below. Referring now to FIG. 22, an assembled view of rotary motor 500 is shown 
including a housing or cover formed by an upper housing member 544 and a lower housing 
member 546, with portions of each housing member cut away to expose motor structure 
described above. It is recognized that such housing members 544 and 546 should be formed of a 
non-magnetic material, and likewise that motor shaft 502 and bearings 504, 526 should be 
formed of a non-magnetic material. 


In another embodiment, a rotary motion device or motor 580 in accordance with the present 
invention is shown in an exploded perspective view in FIG. 23 and in an assembled perspective 
view in FIG. 24. Two spaced permanent magnets 582 and 584 are positionable between stator 
pole pieces 586 and 588. Stator pole piece 586 includes two path portions 590A and 590B 
extending away from permanent magnets 582, 584 in opposite directions. Likewise, stator pole 
piece 588 includes two path portions 592A and 592B extending away from permanent magnets 
582, 584 in opposite directions and alignable respectively with stator pole piece path portions 
590A and 590B. Control coils 594, 596, 598, and 600 are each positioned along a respective 
stator pole piece path portion as shown. A non-magnetic shaft 602 includes a pair of like 
elongated rotor members 604 and 606, formed of magnetic material, mounted at spaced locations 
thereon and being angularly oriented with respect to each other, shaft 602 passing between 
spaced permanent magnets 582 and 584. Non-magnetic end cap members 608 and 610 are 
attachable to the ends of stator pole pieces 586 and 588 and are configured for receiving shaft 
602 and respective bearings 612 and 614. 


The ends of respective stator pole pieces 506 and 508 are configured for a given desired coupling 
relationship with rotor members 604 and 606. For example, as shown in the exemplary end 
views of FIGS. 25A and 25B, with end cap 608 removed, the end of stator pole piece 586 may 
include an arcuate portion 616 which is configured to create a variable reluctance air gap 618 
with elongate rotor member 604. The end of stator pole piece 588 includes an arcuate portion 
620 which is likewise configured to create a variable reluctance air gap 622 with rotor member 
604. In particular, portion 618 includes a circumferential curvature which has a center point 
offset below the axis of rotation of shaft 602 and rotor member 604 as indicated by circle 624 
shown in shadow. Similarly, portion 620 includes a circumferential radius of curvature which 
has a center point offset above the axis of rotation of shaft 602 and rotor member 604. When 
magnetic flux is passing along the path which includes a given end of the assembly, maximum 
coupling between the rotor member and stator pole pieces occurs when the rotor is positioned as 
shown in FIG. 25B. Accordingly, the illustrated rotor member and stator pole piece 
configurations in and of themselves do not provide any skewing to the direction of rotation of the 
rotor assembly. 


In this regard, various configurations for the rotor and ends of the stator pole pieces are shown in 
the end views of FIGS. 26-28, which configurations provide skewing the direction of rotation. In 
particular, in device 620 of FIG. 26 a rotor member 622 having notches 624 and 626, which 


notches provide for greater magnetic coupling with the stator pole pieces 628 and 630 at corners 
632 and 634 such that rotation is skewed in the clockwise direction. If notches were instead 
located at corners 632 and 634, skewed rotation in the counterclockwise direction would be the 
result. In device 620 such counterclockwise rotation could also be achieved by removing rotor 
622 from shaft 636, flipping it end to end, and replacing it on shaft 636. 


In the device 640 of FIG. 27, a portion 642 of the arcuate end portion of stator pole piece 644 is 
removed and a portion 646 of the arcuate end portion of stator pole piece 648 is removed. This 
configuration results in greater magnetic coupling between rotor member 650 and stator pole 
piece 644 at corner 652, and greater magnetic coupling between rotor member 650 and stator 
pole piece 648 at corner 654, such that rotation is skewed in the counterclockwise direction. 
Clockwise rotation could be achieved by instead modifying the opposite side of stator pole 
pieces 644 and 648. 


FIG. 28 depicts an end view of a device 660 in which the axis 662 of the arcuate end portion of 
upper stator pole piece 664 and lower stator pole piece 666 is placed at an angle A as shown. 
This configuration creates an unequal variable reluctance air gap where opposite corners of rotor 
member 668 are closer to stator pole pieces 664 and 666. Further, the angle at which maximum 
magnetic coupling between rotor member 668 and stator pole pieces 664 and 666 occurs is 
retarded by angle A. Rotation would be in the counterclockwise direction for the illustrated 
configuration. 


Referring again to motor 580 of FIGS. 23-25, rotary motion of such device is depicted in the end 
views of FIG. 29A-29D. In each end view the end cap has been removed to show rotation of the 
rotor members and in each of FIGS. 29A-29D an end view depicting rotor member 604 and an 
end view depicting rotor member 606 are shown side-by-side. In FIG. 29A, rotor member 604 is 
defined as being at zero degrees and rotor member 606 is defined as being at ninety degrees. 
Control coils 594, 598 are energized in a permanent magnet magnetic flux aiding manner such 
that no magnetic flux passes through stator pole piece path portions 590B and 592B. This allows 
rotor member 606 to move out of its ninety degree position and the magnetic coupling between 
rotor member 604 and stator pole piece path portions 590A and 592A will cause rotation to the 
position shown in FIG. 29B and then FIG. 29C. When rotor member 604 reaches the ninety 
degree position shown in FIG. 29D control coils 594, 598 are de-energized and control coils 596, 
600 are energized in a permanent magnet magnetic flux aiding manner causing rotation to 
continue due to the magnetic coupling between rotor member 606 and stator pole piece path 
portions 590B and 592B. Thus, by alternatingly energizing the control coils of each path with 
every ninety degree rotation of rotor members 604 and 606, continuous rotary motion is 
achieved. 


The initial direction of rotation can be controlled by the circuit means used to energize control 
coils 594, 598 and 596, 600, which circuit means includes circuitry for detecting the angular 
position of the rotor members. In particular, if rotor members 604 and 606 are at rest in the 
position shown in FIG. 29A, and coils 594, 598 are energized in an aiding manner, rotation may 
be clockwise or counterclockwise. If the desired direction is clockwise but upon energization of 
coils 594, 598 the rotor members begin to move counterclockwise, the detection circuitry will 


immediately de-energize coils 594, 598 and energize coils 596, 600 so that the counterclockwise 
direction is achieved. 


Further, bypasses around permanent magnets 582 and 584 could be provided in rotary motion 
device 580, such as those shown in FIG. 12, and rotor members 604 and 606 could be formed by 
permanent magnets so as to take advantage of energizing the control coils in an exceeding 
manner. 


A third embodiment of a rotary motion device or motor 650 is shown in the exploded partial 
perspective view of FIG. 30 and in the assembled partial perspective view of FIG. 31. In motor 
650 the stator assembly includes a control component 651 including a permanent magnet 652 
having a stator pole piece 654 positioned adjacent one pole face thereof and a stator pole piece 
656 positioned adjacent the opposite pole face thereof. Stator pole piece 654 includes a path 
portion 658A extending to one side of permanent magnet 652 and a path portion 658B extending 
to the one side thereof and spaced from first path portion 658A. Control coils 660 and 662 are 
positioned along respective stator pole piece path portions 658A and 658B. Likewise, stator pole 
piece 656 includes path portions 664A and 664B which extend in a similar manner therefrom so 
as to be aligned with stator path portions 658A and 658B respectively. Control coils 666 and 668 
are positioned along respective stator pole piece path portions 664A and 664B. Positioned 
opposite and facing control component 651 is a like control component 670 including permanent 
magnet 672, stator pole piece 674 with path portions 676A and 676B having respective control 
coils 678 and 680, and stator pole piece 682 with path portions 684A and 684B having respective 
control coils 686 and 688. The end of each of the pole piece path portions 658A, 658B, 664A, 
664B, 676A, 676B, 684A, and 684B is of a generally arcuate configuration. 


A rotor assembly of motor 650 includes a non-magnetic shaft 700 having a permanent magnet 
rotor member 702 mounted thereon for rotation therewith. Permanent magnet rotor member 702 
is generally ring-shaped and segmented to include distinct north and south pole faces which 
reverse about every ninety degrees therearound. When assembled the top and bottom surfaces of 
permanent magnet rotor member 702 align with pole pieces 654, 656, 674, and 682 of the stator 
assembly and are preferably configured such that a minimal gap between the outer surface of 
permanent magnet rotor member 702 and the arcuate surfaces of the pole piece path portions is 
provided. 


Rotation of device 650 can be achieved by controlled, timed energizing and de-energizing of 
control coils 660, 662, 666, 668, 678, 680, 686, and 688. Exemplary rotation is demonstrated 
with reference to the top views of FIGS. 32A-32B which depict counterclockwise rotation of 
permanent magnet rotor member 702 through one-hundred eighty degrees. In FIG. 32A stator 
pole piece path portion 658A of component 651 is active and stator pole piece path portion 658B 
is not active, which may be achieved by energizing control coil 660 in a permanent magnet 
magnetic flux aiding manner or by energizing control coil 662 in a permanent magnet magnetic 
flux opposing manner. Stator pole piece path portion 676B of component 670 is active and stator 
pole piece path portion 676A is not active, which may be achieved by energizing control coil 680 
in a permanent magnet magnetic flux aiding manner or by energizing control coil 678 in a 
permanent magnet magnetic flux opposing manner. Thus, portions 690 and 692 of permanent 
magnet rotor member 702, which both have a north magnetic polarity, will be repelled by the 


north polarity of stator pole piece path portions 658A and 676B aligned therewith. Portions 694 
and 696 of permanent magnet rotor member 702, both of which have a south magnetic polarity, 
will be attracted to the active path portions 658A and 676B. At the instant that rotor member 
portion 694 becomes aligned with stator pole piece path portion 658A, as shown in FIG. 32B, all 
coils are de-energized such that all pole piece path portions will be active as shown. Pole piece 
path portions 658B and 676A are then kept active while pole piece path portions 658A and 676B 
are made inactive. This is achieved by energizing control coils 662 and 678 in a permanent 
magnet magnetic flux aiding manner or by energizing control coils 660 and 680 in a permanent 
magnet magnetic flux opposing manner. Rotor member portions 690 and 692 will again be 
repelled by the north polarity of path portions 658B and 676A aligned therewith such that 
rotation of permanent magnet rotor 702 is continued. In FIG. 32D all coils are shown de- 
energized when rotor portion 692 aligns with pole piece path portion 658A. By continuing this 
timed sequence of energization and de-energization of the control coils, continued rotary 
movement is achieved. As explained above, the initial direction of rotation can be controlled by 
circuit means which detects the initial direction of permanent magnet rotor 702 and immediately 
alters the coil energization scheme if the initial direction is incorrect. 


A side view of assembled motor 650 is shown in FIG. 33 and includes an upper housing or 
enclosure portion 710, a bottom housing portion 712, upper bearing 714, and a lower bearing 
716. 


A fourth embodiment of a rotary motion device or motor 740 is illustrated in FIGS. 34-39. Motor 
740 includes five stator control components 742A-742E positioned around a ring shaped 
permanent magnet rotor member 744 (FIG. 36). As shown with reference to component 742A in 
FIG. 37 each stator component 742A includes a permanent magnet 746A with an upper pole 
piece 748A positioned adjacent one pole face thereof and a lower pole piece 750A positioned 
adjacent the opposite pole face thereof. Control coils 752A, 754A are positioned along respective 
pole pieces 748A, 750A. A bypass 756A extends from pole piece 748A to pole piece 750A and 
is positioned between permanent magnet 746A and control coils 752A, 754A. Alternatively, 
bypass 756A could be provided on the opposite side of permanent magnet 746A as shown in 
FIG. 38. Although not shown, it is anticipated that permanent magnet rotor member 744 would 
be mounted on an axis for rotation therewith and that a motor housing or enclosure could be 
provided, such as shown in relation to motor 650 of FIG. 33. 


Referring to the top views of FIGS. 39A-39D, rotary motion of rotor member 744 is depicted by 
the sequence of views. Regions 770 and 772 in FIGS. 39A-39D represent the magnetic north 
regions of the top of permanent magnet rotor 744. In FIG. 39A control coils 752E and 752C are 
energized in a permanent magnet aiding and exceeding manner such that regions 770 and 772 of 
permanent magnet rotor 744 are repulsed by components 742E and 742C while permanent 
magnet motor regions 774 and 776 are attracted by components 742E and 742C. The resultant 
coupling forces act to move permanent magnet rotor in a counterclockwise direction to the 
location shown in FIG. 39B. Just after permanent magnet rotor region 772 passes the point 
shown in FIG. 39C, control coil 752B is energized in a permanent magnet aiding and exceeding 
manner, while control coils 752E and 752C also remain energized, and counterclockwise rotation 
of permanent magnet rotor 744 is continued. Just after permanent magnet rotor region 772 passes 
by control component 742C control coil 752C is de-energized, while control coils 752E and 


752B remain energized, so as to continue counterclockwise rotation. Then, just after permanent 
magnet rotor region 770 reaches the location shown in FIG. 39D control coil 752D is energized 
in a permanent magnet flux aiding and exceeding manner, while coils 752E and 752B remain 
energized, so as to continue counterclockwise rotation. Thus, as in the other embodiments, 
repeated and timed energization and de-energization of the control coils produces the desired 
rotational movement. 


In terms of controlling the energization of coils in the devices described above, various 
electronic control circuit/switching means and electromechanical control circuit/switching 
machines are depicted in FIGS. 40-44. In circuit 800 of FIG. 40 a given coil 802 is placed in 
series between an electrical energy source 804 and a power mosfet 806. An LED 808 is 
connected to electrical energy source 804 through resistor 810 and is positioned to impinge upon 
a phototransistor 812 which is connected in series with resistor 814. A control input of mosfet 
806 is connected between phototransistor 812 and resistor. Accordingly, when LED 808 
activates phototransistor 812 the voltage drop across resistor 814 activates, or turns ON, mosfet 
806 and coil 802 is energized. Timed energization of coil 802 is provided by mounting an 
interrupter 816, such as shown in FIG. 42, to the shaft 816 of the motor device to be controlled, 
such that as interrupter 814 rotates with shaft 816 coil 802 is alternately energized and de- 
energized. In a device with a plurality of coils a corresponding plurality of LED/photoresistor 
pairs may be provided. 


In circuit 820 of FIG. 41 a coil 822 is positioned between electrical energy source 824 and power 
mosfet 826. A hall switch 828 is connected in series with resistor 830. Hall switch 828 is also 
connected to the control input of mosfet 826 through resistor 832. In a given device hall switch 
828 would be positioned to react to a change in magnetic flux so as to control the ON/OFF 
switching of mosfet 826, and thus the alternate energization and de-energization of coil 822. 


In FIG. 43 a circuit 840 for controlling two coils in an opposite manner is provided such that 
when coil 842 is energized coil 844 is de-energized, and such that when coil 842 is de-energized 
coil 844 is energized. Both coils 842 and 844 are connected in series between electrical energy 
source 846 and respective power mosfets 848 and 850. An LED 852 and phototransistor 854 
arrangement is provided, LED connected in series with resistor 856 and phototransistor 
connected in series with resistor 858. When LED 852 turns phototransistor 854 ON the voltage 
drop across resistor 858 turns mosfet 848 ON and coil 842 is energized. At that time the voltage 
applied at the control input of mosfet 850 will be low and therefore mosfet 850 will be OFF and 
coil 844 will be de-energized. When interrupter 814 blocks LED 852, phototransistor 854 is 
turned OFF and mosfet 848 is likewise turned OFF. The control input of mosfet 850 is therefore 
pulled high through resistor 860 and mosfet 850 is turned ON such that coil 844 is energized. 


In a FIG. 44 a system 870 including member 872 mounted on rotating shaft 874 is provided, with 
the left side of member 872 being alternately conductive at 876 and non-conductive at 878. Coils 
880 and 882 are connected to respective brushes 884 and 886 which are positioned to contact 
member 872 during rotation thereof. Member 872 is connected through brush 890 to power 
supply 888. Thus, coils 880 and 882 will alternatingly be energized and de-energized as the 
respective brushes thereof contact the conductive and non-conductive portions of member 872. 


Any of such circuit means, variations thereof, or other circuit means may be used to provide the 
timed energization of the control coils in the various embodiments of the present invention. 


From the preceding description of the illustrated embodiments, it is evident that the objects of the 
invention are attained. Although the invention has been described and illustrated in detail, it is to 
be clearly understood that the same is intended by way of illustration and example only and is 
not to be taken by way of limitation. 


For example, although the magnetic flux control techniques of the present invention have been 
discussed as applicable mainly to various motive applications, such magnetic flux control 
techniques are also useful in static applications. 


Power Conversion 


Referring to FIGS. 45A-45C there is shown the permanent magnet device 900 of FIGS. 45A-45C 
that has two magnetic flux paths provided by rectangular pole piece 902 which includes upper 
portion 904 and lower portion 906 each positioned against a respective pole face of permanent 
magnet 910. Unlike the device of FIGS. 7-9, fall away armatures are not provided. Rather, fixed 
armatures in the form of integral pole piece portions 912 and 914 extend from upper portion 904 
to lower portion 906 completing the two flux paths in a permanent manner. Control coils 916, 
918 are provided along one flux path and control coils 920, 922 are provided along the other flux 
path, such control coils acting as primary windings in device 900. One coil 924 is positioned 
around pole piece portion 912 and another coil 926 is positioned around pole piece portion 914, 
such coils 924, 926 acting as secondary windings in device 900. 


In FIG. 45A coils 916, 918 are energized in a permanent magnet magnetic flux aiding manner so 
as to couple with all the magnetic flux of permanent magnet 910. All magnetic flux flows along 
path 930 as shown and thus couples with coil 924. In FIG. 45B no coils are energized and the 
permanent magnet magnetic flux splits evenly between paths 930 and 932, coupling with both 
coil 924 and coil 926. In FIG. 45C coils 920, 922 are energized in a permanent magnet magnetic 
flux aiding manner such that all magnetic flux traverses path 932 and couples with coil 926. In 
FIG. 45D no coils are energized as in FIG. 45B. By continuously alternatingly energizing and 
de-energizing coils 916, 918 and 920, 922 in such a manner energy conversion is achieved due to 
the coupling with coils 924 and 926. The magnetic flux in the integral pole piece portions 912 
and 914, and thus the flux coupling with respective coils 924 and 926, varies by a factor of twice 
the amount of magnetic flux generated by energizing coils 916, 918 and 920, 922. 


The construction shown in FIGS. 45A and 45X are similar to the construction shown in FIGS. 7 
and 47. The difference in both cases relates to replacing the two flux paths and armatures with 
one continues flux path. The arrangement in FIG. 7 has one permanent magnet and four coils and 
the arrangement in FIG. 47 has two permanent magnets and two coils. Although the physical 
aspects of the two arrangements and the details of the flux control vary, the control method for 
varying the permanent magnets flux are similar and will be described simultaneously and only 
differences will be pointed out. 


With continuous flux paths the static flux from the permanent magnet or magnets is useless. 
However, if the static flux of the permanent magnet confined to the flux paths were modified to 
be time varying it would have utility for electromagnetic induction devices for power conversion 
like transformers and power inverters. However, the same basic method for controlling the flux 
of a permanent magnet to provide linear and rotary motion can also be applied to time varying 
the static flux from the permanent magnetic. The construction shown in FIG. 45X utilizes four 
control coils and a single permanent magnet and the construction shown in FIG. 45A uses two 
control coils and two permanent magnets. The flux that would normally be supplied by a primary 
winding is supplied by the static flux of the permanent magnet or magnets and the control coils 
convert this static flux into a time varying flux in a novel way. Both arrangements use two 
secondary coils, the secondary coils are placed in the region of the continuous flux path that 
would be occupied by an armature or rotor in the linear or rotary arrangements. The regions of 
the flux paths that perform work are the same in all cases. 


In all cases the control coils can either be wired in series or parallel and the secondary coils can 
be either wound in series or parallel. More than one secondary coil or secondary coils with 
multiple taps can be placed in the working regions and further multiple flux paths can be utilized 
with one or more secondary coils placed in each of the working regions. This is made obvious by 
the disclosures of the linear and rotary devices herein and based on the fact that the working 
regions of the flux paths are identical. 


FIGS. 45X and 45A also show the paths of the static flux of the permanent magnet or magnets 
when no current is flowing in the control coils. In the arrangement shown in FIG. 45X the flux 
from the single permanent magnet divides between the two working areas of the flux path. In the 
arrangement of FIG. 45A all of the flux of one of the permanent magnets passes through one of 
the working regions and all of the flux of the second permanent magnet passes through the other 
working region. Each of the working regions in both cases are occupied by secondary coils. 


FIGS. 45Y and 45B show the control coils energized with the polarity shown with respect to the 
polarity of the permanent magnet or magnets included. In FIG. 45Y the opposing coil blocks the 
passage of flux from the permanent magnet and the aiding coil couples with the flux of the 
permanent magnet and therefore all of the flux of the permanent magnet passes through one 
working region as shown. In FIG. 45A the opposing side of the coil blocks the passage of flux 
from the permanent magnet on the opposing side of the coil and the aiding side of the coil 
couples with the flux of the other permanent magnet and therefore all of the flux of both the 
permanent magnets passes through the working region as shown. 


FIGS. 45Z and 45C show the control coils energized with a polarity opposite of that shown in 
FIGS. 45Y and 45B. The same action occurs and results in all of the permanent magnet or 
magnets path flux passing through the opposite working regions. 


By alternating the polarity of the control coils during one cycle, one working region experiences 
an increasing flux and the opposite region experiences a decreasing flux and during the next 

cycle the opposite occurs. This results in the induction of a voltage in the secondary coils that is 
decided by the magnitude of the change in flux in the working region and the time in which this 
change occurs. The novelty of this discovery is that the primary flux inducing the voltage in the 


secondary coils is supplied by the permanent magnet or magnets and is far greater than the flux 
supplied by the control coils. 


Further, in the rotary motion devices of FIGS. 31 and 34, it is not necessary that respective rotor 
members 702 and 744 be formed of permanent magnets. Each could take the form shown in FIG. 
46 where sections 950 and 952 are formed of magnetic material such as soft iron and sections 
954 and 956 are formed by a non-magnetic filler material. 


FIGS. 47 and 48 show another embodiment 1000 of the subject device. The embodiment 1000 
includes two spaced permanent magnets 1002 and 1004 each of which has its north pole adjacent 
the upper surface and its south pole adjacent the lower surface. A magnetizable bridging member 
1006 extends across and makes contact with the north magnetic poles of the magnets 1002 and 
1004 and another magnetizable bridging member 1008 makes contact with the south magnetic 
poles of the two permanent magnets 1002 and 1004. The members 1006 and 1008 extend slightly 
beyond the opposite sides of the respective permanent magnets 1002 and 1004 and a pair of 
spaced armature members 1010 and 1012 are positioned to move into and out of engagement 
with the ends of the members 1006 and 1008. Coils 1014 and 1016 are mounted respectively on 
the members 1006 and 1008 in the space between the permanent magnets 1002 and 1004, and 
the armatures 1010 and 1012 are shown connected together by a rod 1018 which enables them to 
move backwards and forwards into engagement with the respective members 1006 and 1008 
when different voltages are applied to the respective coils 1014 and 1016. In FIGS. 47, the coils 
1014 and 1016 are energized as shown with the coil 1014 having its north magnetic end to the 
left and its south magnetic end to the right and the opposite is true of the coil 1016. In FIG. 48, 
the voltage applied to the respective coils 1014 and 1016 is reversed so that the polarity of the 
left end of coil 1014 is south and the polarity of the opposite end of the same coil 1014 is a north 
magnetic pole. The reverse is true of the coil 1016. It is to be noted in FIGS. 47 and 48 that the 
relationship of aiding and opposing is indicated on the figures to indicate the relationship when 
the coils are energized. For example, in FIG. 47 when the coils are energized as shown the 
relationship is opposing for the permanent magnet 1002 and is aiding with respect to the 
permanent magnet 1004. The reverse is true when the voltage on the coils is reversed as shown 
in FIG. 48. By properly timing the voltage on the respective coils the movement of the armature 
is controlled. The same principles can be applied to produce rotating movement as shown in FIG. 
42. 


FIG. 49 shows another embodiment 1030 of the subject invention using principles similar to 
those described in connection with FIGS. 47 and 48. The embodiment 1030 includes a plurality, 
three being shown, of stationary members 1032, 1034 and 1036. The details of these members 
are better shown in FIG. 50 which shows the details of the member 1036. This member includes 
a pair of permanent magnets 1038 and 1040, each of which has magnetizable members mounted 
adjacent opposite sides thereof as in the previous construction. The members 1042 and 1044 also 
have coils 1046 and 1048, respectively, and the coils are energized as described in connection 
with FIGS. 47 and 48 to produce aiding and opposing magnetism. The construction shown in 
FIG. 49 may have three stator portions as shown or it may have more stator portions as desired. 
The rotor 1050 is positioned in the space between the members 1032, 1034 and 1036 and 
includes a permanent magnet portion part of which has its north magnetic pole on the surface as 
shown and the other parts has its south magnetic pole in the same surface as shown. The 


permanent magnets 1038 and 1040 on the stators interact with the permanent magnets on the 
rotor to produce the rotating motion and is controlled by the energizing of the coils. 


Other applications and advantages of the devices and methods of the present invention exist and 
various modifications are possible, and therefore the present invention is not intended to be 


limited to the specific examples disclosed herein. Accordingly, the spirit and scope of the 
invention are to be limited only by the terms of the appended claims. 
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Abstract -- A motion producing device using permanent magnets as the source of energy 
including one or more permanent magnets at least one having a coil mounted on it, and an 
electric circuit for connecting the coil to a source of electric energy whereby application of the 
energy to the coil changes or modifies the magnetic characteristics of the permanent magnet on 
which it is mounted in such a manner that when another permanent magnet is in the field of the 
controlled permanent magnet, the interaction between the permanent magnets will be modified 
so as to change the coupling force therebetween. The present device can be used to produce 
rotational motion, linear motion, oscillating motion, and combinations of these. 


US 5304881 


Means for Producing Rotary Motion 


Also published as: US5753990 


Abstract -- A device for converting magnetic force to mechanical force including a member 
having an axis about which it is rotatable, the member having a peripheral edge portion formed 
of a material that is effected by the presence of a magnetic force adjacent thereto, at least one 
magnetic member positioned adjacent the peripheral portion of the rotatable member to produce 
a magnetic coupling force therebetween, the peripheral portion of the rotatable member having a 
shape such that the magnetic coupling between the magnetic member and the peripheral portion 
of the rotatable member varies continuously as the rotatable member rotates. 


US5455474 
Magnetic Motor Construction 


Also published as: EP0576252 // EP0576252 // EP0576252 // ZA9304343 // WO9400903 


Abstract -- The present invention relates to an apparatus having spaced permanent magnets 
positioned so that there is magnetic interaction between them, and controlling the interaction by 
having a coil in the space between the permanent magnets connected to a source of electric 
potential and a controllable switch in series such that closing the switch places a voltage across 
the coil and predeterminately affects the magnetic interaction between the spaced permanent 
magnets. The invention also teaches mounting one of the permanent magnets on a rotatable 
structure so that the spaced permanent magnets can move relative to each other, the controllable 
switch operating to control the application of electric potential across the coil in such a manner 
as to produce relative rotational movement between the spaced permanent magnets. 


US 5710493 


Circuit and Method for Alternating Current Motor Constructions 


Abstract -- The present invention relates to a control circuit for a motor, the motor including a 
rotor having a non-magnetic body portion and a peripheral portion, the peripheral portion being 
formed on permanently magnetized material, one arcuate portion thereof having north magnetic 
pole and another arcuate portion having south magnetic pole, a pair of motor coils, a diode 
bridge circuit having opposed input connections and opposed output connections, a circuit for 
connecting the respective opposed input connections of the bridge circuit in series with the pair 
of coils across an alternating current source, a first circuit portion connected across the opposed 
output connections of the diode bridge circuit including a controllable switch device having a 
control gate,; circuitry to control the voltage applied to the control gate to control the conducting 
condition thereof and hence current flow through the pair of coils, circuit means including first 
and second parallel circuits each having a resistor in series with a diode, the first parallel circuit 
being connected between one of the opposed input connections of the diode bridge rectifier 
circuit and the second parallel circuit being connected to the other of the opposed input 
connections of the diode bridge circuit, the outputs of the first and second parallel circuits being 
connected to the control gate of the controllable switch device, and a Hall Effect device having a 
connection to the first circuit portion and a connection between the second circuit portion which 
is controlled by the condition of the Hall Effect device. 
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Farm Show Magazine 2(5), 1978 


"Fueless Furnace" Uses Friction to Heat Average Size Home for ''50 Cents a 
Day" 


Eugene Frenette pours hydraulic oil into his prototype "fuelless furnace". The oil, combined with 
the spinning action of two cylinders, supposedly creates friction which in turn, produces the heat. 


"Defies a basic Law of physics --- a complete hoax," say skeptics. Prototype shown below has 
been used to provide supplemental heat in Fernette's 12-room house. 


How about this --- a fuelless furnace that uses friction instead of fuel to heat an average size 
home "for only $15 to $16 a month". What's more, it reportedly will sell for less than half the 
cost of a conventional oil or gasfurnace. Sound too good to be true? 


"You bet" say some observers, who claim the whole thing's a hoax --- that it defies a basic law of 
physics. But others, including a host of small manufacturers and distributors, have jumped at the 
chance to get in on the ground floor of a "breakthrough" development they feel can help solve 
the energy crisis. They have invested in franchises and hope to be taking orders for Eugene 
Frenette's fuelless furnace early next year. 


It all started during the winter of 1977-78. It was costing Frenette, father of 12 children --- 10 of 
whom are still at home --- a whopping $230 a month to buy fuel oil to heat his huge, old 
uninsulated 12 room "Pillsbury mansion" in Londonderry, New Hampshire. He launched a crash 
program to perfect his invention - a simple but unorthodox 'fuelless' furnace which he maintains 
will be able to heat an average size home for only 50 cents a day and which he feels can be 
retailed "for $600 to $800." 


Frenette installed his prototype friction heater in a 10-year-old washing machine. It's made up of 
two cylinders spinning in opposite directions. There is a clearance of 1/8 in. between the two 
cylinders which are lubricated by a quart of light motor oil. Spinning action of the cylinders and 
resulting friction produces the heat, according to Frenette. 


He claims franchised models will be odorless. They don't require any chimney since no fuel is 
burned and there is no flame, soot or odor and are as quiet as a refrigerator. All models will plug 
into a regular 110 volt outlet and will occupy no more space than a washing machine or dryer. 


Estimated operating cost to heat an average size, well insulated home with a 200,000 btu friction 
"centric" heater is right at $15 a month (for electricity to operate the motor). 


One of the first successful prototypes was built in August by Max Johnston, owner of Johnston's 
Metal Specialties in Creston, Iowa. "I'll admit I was skeptical at first. Sounded like a hoax to 
me," says Max who was hired by the owner of the "Frenette Furnace" franchises for Alaska and 
Kentucky to build a prototype. 


Following basic design specs supplied by Frenette, Johnston built a prototype which, in his 
words, "made a believer out of a lot of skeptics around here. including me." It cost about $800 to 


build, including about 40 hours of labor. Now that we've built one, we could build another in a 
lot less time. We estimated its output at between 100,000 and 150,000 btu's. 


The friction stove produced no odor, made no more noise than you would get with a furnace 
motor, and we had no vibration or other problems with the rotating circular drums which create 
the friction heat." Max told FARM SHOW. 


According to Larry Nickerson, Frenette's son-in-law, all franchises except Washington. D.C. and 
Hawaii, have been sold. Some individuals bought up 3 or 4 states. Cost of a state franchise, 
based on population, was $2,500 cash, plus an additional down payment payable on availability 
of the first approved stoves, and a remaining balance spread out over 20 years. 


The Iowa franchise for example, was priced at $145,000. Of that, $2,500 was payable 
immediately to hold the franchise, with $36,250 payable upon availability of Frenette-approved 
stoves for sale. The balance ($108,720), plus interest is payable over 20 years in monthly 
installments. 


"I bought two states and others from this area bought up many of the other states franchises 
during the short time they were available." Harold Schweiss, of Sherburn, Minn., told FARM 
SHOW. Schweiss has hired a firm to produce a working model which was completed and ready 
for testing just as this issue went to press. 


"Frenette came up with the idea but doesn't have manufacturing or marketing expertise," explains 
Schweiss. "Individual franchise holders are taking the patented ides to local manufacturers to get 
a working model. These models, subject to Frenette's approval will then be produced and sold 
when they've met the usual battery of tests. 


Eventually, the best features of these prototypes will be combined into production models which 
will be essentially the same but produced by a number of different manufacturers," Schweiss 
explains. 


Infinite Energy 23: 23 (1999) 
December 1998 Kinetic Furnace Test: Previously Reported Results Retracted 
By Jed Rothwell & Ed Wall 


We first reported on the Kinetic Furnace, invented by Eugene Perkins and Ralph Pope, in Issue # 
19. The device had, at that time, been tested by several independent engineering laboratories and 
services. The Kinetic Furnace is, as the name implies, a device for heating and forcing airflow. 
Heat is generated by means of a rotor that flings water from the hub to the rim of its chamber, 
through some precisely dimensioned nozzles. This "stirring" action is driven by a 6 HP electric 
motor. The heated water is driven out of the rotor chamber into a radiator and out an output duct. 


In April 1998, Eugene Mallove and Jed Rothwell assessed the furnace for themselves at the 
inventors’ facility in Cumming GA, where they observed the apparent production of excess heat. 


Furhter testing was carried out by Mallove and Ed Wall, June through September of 1998, in 
Bow NH at NERL (New Energy Research Laboratory), but no significant excess heat was 
observed during that period. Another machine was shipped from Georgia, but it too showed no 
excess. Finally, Pope loaded a third unit into a van and drove it to New Hampshire himself. He 
helped install and test it, but this third test also failed. Different sources of water were tested, the 
operating temperature and the rotation speed of the motor were varied slightly, but no significant 
excess energy was observed. In IE #22 we reported on this briefly, expressing continued hope 
that the machine would produce excess heat. We reported a COP (Coefficient of Performance) of 
115% (155% excess heat) This level of excess heat is difficult to establish with certainty using 
airflow calorimetry. A 200 or 300% excess could be detected with confidence, but 15 to 20% 
could be the result of subtle errors. 


Pope returned to Georgia, discouraged. It was clear that we had hit a dead end, and that if the 
machine does work, there must be something different about the way it was being operated or the 
water or some other material in Georgia. We decided that the only way we would ever get to the 
bottom of this mystery would be to conduct extensive tests on site in Georgia, using our 
instruments and Pope’s in parallel. The machine is large enough to allow several temperature 
probes and ammeters to be attached simultaneously, unlike the small hand-held cold fusion cells, 
which often only have room for one set of instruments. 


In November 198, Pope reported that he was now achieving a COP as high as 180% with the 
machine he had brought to Bow, which had been reconditioned and reassembled with a new 
rotor and pipes. Rothwell conducted a half-day of testing of this machine in the Cummings GA 
machine shop location, using the same instruments and techniques Rothwell and Mallove used in 
April. Most of this 180% turned out to be an artifact of Pope’s anemometer, which suffered from 
a power supply probem caused by worn out rechargeable batteries. The measured air speed was 
too low. The high excess heat results reported by Pope in previous issues of this magazine were 
also probably caused by this error. Ralph Pope does not agree with this assessment and believes 
that the air speed was measured correctly. The blower power did not change and so it is highly 
unlikely that the airspeed fell. While the large excess was clearly wrong, apparent 46% excess 
heat was seen, which was in line with what we observed in April. We were encouraged by this 
preliminary result, yet puzzled and wary by our inability to replicate it in New Hampshire. We 
decided to press ahead with full-scale tests in Georgia. Ed Wall went to Georgia bringing several 
tools and precision instruments, listed on page 27. 


In the series of tests from December 4-9, 1998, Wall, Rothwell, and Pope tested the Kinetic 
Furnace extensively, using higher quality instruments and more sophisticated techniques than 
Pope had ever used. Unfortunately, no significant excess heat was observed. Based on the 
December results, we believe our initial assessment in April was incorrect, and there was never 
any significant excess heat in the tests we performed in Georgia or New Hampshire. We believe 
we have discovered the source of the error which caused the artificial heat in Georgia. The error 
was in technique rather than instruments or formula. In the December tests we used an improved 
technique, a computer, an HP 34970A Data Acquisition System, and an array of 11 K-Type, 20 


gauge wire thermocouples (four on the inlet and seven on the outlet side). The thermocouples 
were calibrated carefully through the temperature range of interest and compared to NIST 
traceable mercury thermometers. By performing this calibration, we learned that the 
thermocouples read about 0.5° F less than the calibration thermometer over the temperature 
range of interest. At the same time we used the computerized instruments, we repeated the tests 
using the same relatively crude, hand-held instruments --- ammeters and thermometers employed 
in November. In this second test with hand-held electronic, alcohol and mercury thermometers, 
we measured no excess heat, thus confirming the computer thermocouple readings. 


The biggest problem with the April and November tests in Georgia was the lack of a calibration 
heater This was not an error or an oversight --- we did not have the time to install one during 
these preliminary, one-day tests. The tests in Bow NH were conducted over two months, and 
they employed a calibration heater to avoid dependence on air speed measurements and formula- 
based calculations. With a calibration heater, results from the electric heater were compared with 
those measured with the Kinetic Furnace. Even of the air speed, electric power, or duct cross- 
section measurement is inaccurate, the comparative results should show an excess, if one exists. 


The first day and a half of testing in Georgia were devoted to installation and testing of the 
thermocouples and the calibration heater, which was run at three power levels, up to 3.25 kW. At 
the end of the second day we turned on the Kinetic Furnace, which also consumes about 3 kW 
electric power. All tests were done with the heater in place, whether it was active or not, to 
maintain consistent air flow patterns. He Kinetic Furnace testing protocol calls for the machine 
to be run with the cooling fan turned off until the internal water temperature rises to at least 160° 
F. Then the blower is turned on, and internal temperature drops rapidly at first. Stored up heat in 
the rotor and water are removed. In 20 to 30 minutes the rotor and outlet temperatures stabilize. 
Twenty minutes into the first Kinetic Furnace test, the initial burst of saved up heat was 
exhausted, and the temperature fell to about the same level seen with the calibration heaters at 3 
kW. It was obvious that the furnace was producing no excess heat. 


In our first test it was apparent that the Kinetic Furnace was producing no excess heat. This left 
two possibilities, which we investigated over the next 5 days: 


1. That the previous results were an artifact. 
2. That the machine previously produced excess heat, but it was not producing it on December 4. 


To check for possibility #1, an artifact, we began by repeating the tests with the thermometers, 
hand-held ammeters, and other instruments used in the previous tests. We placed the 
thermometers in the same locations as the computerized thermocouple arrays. The hand held 
instruments were used at the same time as the computerized equipment, during both calibration 
heater runs and live Kinetic Furnace runs. The hand held instruments showed the same 9 or 10° 
F delta T as the computerized thermocouples, which indicates no excess heat. We then moved 
the thermometers to a location roughly as far away from the Kinetic Furnace as Rothwell 
selected in November and we observed a 13 or 14 degrees F delta T. To assess possibility #2, we 
tried changing the rotor, the water, the air flow speed and other parameters, which we 
hypothesized might have a controlling effect on an excess heat phenomenon. 


A hypothesis discussed by Horace Heffner in the Vortex Internet forum came to mind. Heffner 
thought that a warm stream of air might be moving from the outlet duct 15 feet back to the inlet. 
Although that seemed unlikely, we looked for a stream of air by placing the anemometer next to 
the outlet duct, at a spot 50 cm back from the end of the duct, toward the Kinetic Furnace. We 
moved the impeller around, searching for a stream of warm air, checking the left side of the duct, 
the right side, the top and bottom. The anemometer is quite sensitive to small streams of moving 
air. The impeller did not spin, so we conclude there was no discrete stream of air going from the 
outlet duct back toward the Kinetic Furnace. However, the hypothesis stuck in mind, so we did a 
more careful examination on the air surrounding the Kinetic Furnace and duct on all sides. We 
now believe there is an area of circulated air around the machine that is warm in comparison 
with air in the greater volume of the room. This was more apparent during tests on Sunday when 
the machine shop was deserted and the air in the rest of the building was quiescent. The machine 
shop is a 5000 sq. ft. steel frame building with the ceiling 14 ft high at the eaves. Outside of this 
envelope of warm air around the machine, at locations 20 and 30 ft away, the ambient air 
temperature was roughly 13° cooler than the Kinetic Furnace outlet, and roughly 3 degrees 
cooler than the air surrounding the inlet. Thus, the actual delta T temperature between the inlet 
and outlet was 9 or 10° , indicating no excess heat. 


In April and November, we measured the inlet temperature at a spot too far from the Kinetic 
Furnace, outside the cloud of warm air. This spot was picked because Ralph Pope cautioned us 
not to place the sensors too close to the furnace where they would pick up heat radiating from the 
rotor and other hot machinery. However, this was incorrect. There was little significant radiant 
heat; most of the heat near the machine was convective, and it went away during the test. In the 
first round of tests in December, four inlet thermocouples and three thermometers were placed in 
various locations around the inlet. The closest ones were about 6 inches away from the rotor and 
calibration heater. The farthest ones were 35 inches away from the inlet and reasonably well- 
shielded from radiant heat, yet they were only 0.9° F cooler after the fan was turned on. The 
difference would have to be 4° F if the excess heat was as high as it appeared to be in November, 
so radiative effects were not large enough to nullify the apparent excess heat. During the warm 
up phase of the experiment, before the fan was turned on, the difference between the inlet 
thermocouples and thermometers was 2 to 3° . Evidently this was convective heat, because when 
the fan was turned on and the air pulled past the thermocouples and rotor this temperature 
difference largely disappeared. 


The confusion about the inlet temperature underscored a serious weakness in our test setup that 
continued even after the first round of December tests. We were still not doing the calorimetry 
the way a heating and air conditioning (HVAC) engineer tests a furnace. The HVAC engineer 
places the inlet temperature sensor in a single point source. In our tests we did not know 
precisely where the inlet air originated because we did not have a concentrated point source. 
When we realized this, we constructed an inlet duct. The inlet was initially about 20" x 6" 
located 6" below the bottom of the furnace, in a source of cool air. We believe there is no heat 
path from the Kinetic Furnace rotor or the calibration heater back to the thermocouples. In runs 
with the calibration heater, the heat balance computed according to the formula came out close to 
unity, with a COP between 96 and 106%. This inlet duct draws warm air from the cloud 
surrounding the Kinetic Furnace and its environs, but that makes no difference. 


After installing the inlet duct and making other improvements, we tested intensively for three 
days. Pope altered the pump several times, changing out the rotor and water, but these changes 
had no effect, just as they had had no effect in Bow. Based on these tests and the exhaustive 
testing in Bow, we conclude that the three machines we have tested never produced excess heat. 
It is possible that a Kinetic Furnace produced excess heat in earlier tests at Pope’s facilities with 
the Air Techniques engineer, or in tests at Dunn Laboratories, Inc., and elsewhere. Pope reports 
that during these tests, the outlet duct was always passed through a plywood barrier in a window 
and vented outside, so the error we observed in December could not have occurred. 


Rotor heat up rates were similar to those measured in Bow, and rotor steady state temperatures 
were nowhere near those reported by Pope (140-150° F). Such high temperatures would be 
difficult to explain, except as apparent and strong excess heat, but they could not be confirmed. 
This steady-state rotor chamber temperature remains a key unresolved issue. If there are 
conditions during which this temperature is higher than what we have seen, then it is possible 
that Pope and Perkins saw better results. Attempts were made to increase the rotor temperature 
by restricting the intake plenum cross-section area. The rotor temperature was raised ~ 10° F by 
this method, but this introduced another factor. The air moved much faster in the intake than the 
exhaust, so it was cooled by the Bernoulli effect. This was seen during calibration when the 
blower alone was run for an extended period. The COP came out slightly over-unity for the 
blower alone because we did not take into account the Bernoulli equations. The actual COP must 
obviously be under unity for the blower. 


Why It Took So Long ~ 


He reader might wonder why it took 9 weeks to confirm the conservation of energy. Our test 
results in New Hampshire showed no significant excess heat at any time, and the first test of the 
Kinetic Furnace in Georgia conclusively proved there was no excess heat. On the face of it this is 
a simple, straightforward measurement very similar to those conducted by HVAC engineers 
every day, so you would think that an experienced engineer would get it right the first time with 
ease. Indeed, Mallove and Wall did get it right the first ttme. They spent the next 9 weeks 
making sure. The installation in Bow included an inlet duct, so the apparent excess cannot be 
caused by the same problem we fixed in Cumming. However, it was clear that the calibration 
heater was also producing noisy, nominally over-unity results, putting 15% within the range of 
error. 


The apparent correlation of rotor RPM to slightly over-unity COP turned out to be unconfirmed 
by a large number of other tests. 


Another reason it took so long to resolve this issue is that people think slowly and research takes 
time. Consider the electric generator and motor. Oersted discovered that electric currents produce 
magnetic effects in 1820. This triggered intense research by Henry, Faraday, Fresnel and other 
leading scientists. It took Faraday roughly 10 years to prove the converse: that magnets induce 
electric fields. Faraday devised the first crude electric generator in 1831, and it was a while after 
that before anyone realized that generators can also be used as motors. 


Difficulties ~ 


Like most experiments, this was a running battle with recalcitrant equipment, fatigue and 
inadvertent carelessness. Here are some of the things that went wrong. 


At first we measured the power into the resistance heater incorrectly, because of the complicated 
network of two transformers and the autotransformer (variable voltage transformer). 


The power meter interface to the computer failed to work, perhaps because of software conflicts 
with the HP 34970A, so we were unable to download instantaneous power graphs. We depended 
on the computed power average and total energy. Power input was very steady so this was not a 
significant problem. In the previous visit with Mallove, power graphs downloaded successfully 
and showed steady-state operation. 


The computer interface to the anemometer also failed to function correctly. The air speed 
changed every time we altered the configuration, and twice we deliberately slowed down the 
blower by rewiring to increase heat retention in the rotor housing. We thought this might 
promote excess heat generation. Because we could not record data automatically from the 
anemometer to the computer, each time we changed the wind speed we had to go through a 
laborious 20-minute process to manually record the data. It was measured in FPM (ft/min.) with 
the DTA4000 electronic anemometer. The anemometer was mounted on a camera tripod. The 
impeller was positioned at 9 points on a 3x3 array, with points equidistant 3 inches apart. The 
impeller was placed at a grid point and left to stabilize for one minute. Eight readings were taken 
at 15-second intervals. The average value and standard deviation was computed. 


After the inlet duct was completed, 4 thermocouples were installed in various locations within it. 
Wide variations and fluctuations in temperature were noted. Apparently, eddy currents produced 
warm spots within the box. All thermocouples were moved to spots exposed to the incoming 
rush of air, and the temperatures all registered the same. However, they were probably all 
registering a fraction of a degree cooler than they would have in the same air motionless because 
of the Bernoulli effect. This fraction of a degree difference might be mistakenly interpreted as 
excess heat. 


The volume of air flowing through the duct every minute is computed by multiplying the speed 
of the air, in feet per minute (FPM), by the size of the duct in square feet, to give cubic feet per 
minute (CFM). However, the cross-section of this duct was irregular. One side was slightly 
longer than the others and the corners were not right angles. We straightened out the corners 
somewhat with steel angle brackets. We traced the exact inside dimensions of the duct onto a 
piece of plexiglass, copied that onto graph paper, and determined surface area, which was 130.7 
inches (91% of one sq. ft.). When this correction factor was applied to the formula, the 
calibration runs and Kinetic Furnace runs agreed to an uncanny extent. The numbers were so 
close at one point that we worried we were making a mistake. 


A section of Rothwells’ November report describes a typical instrument malfunction: 
"At minute 75, I placed the DTA4000 near the stool to measure ambient temperature with the 


built-in thermometer. At minute 105, I discovered that the milling machine nearby interfered 
with electronics in the control box. When I lifted the control box, the temperature display 


changed from 71.6° to 71.1° F. I put it down again and it changed back to 71.6° , repeatedly. I 
moved it a meter away and it dropped to 71.1° and remained stable. 

The red alcohol thermometer registered 71°, and the Acu-rite registered 68.9° and 68.5° . I 
moved the stool two meters further inside the building, to a location where all the instruments 
indicated the air was slightly colder, and all reached the same spread of values they showed 
before the run: 70.7 on the DTA4000, and 70° , 68.7° , and 68° on the others. In the new 
location the anemometer moved with a slight draft of 70 FPM. The air was moving toward the 
Kinetic Furnace". 


This illustrates the importance of using instruments based on different physical principles. We 
ues mercury thermometers as well as electronic thermometers because mercury thermometers 
cannot be affected by the electric fields generated by a milling machine. 


How Heat Was Measured ~ 

We measured heat from the Kinetic Furnace by two methods. First, we simply compared the 
control run to the Kinetic Furnace run at the same power level. When the control run temperature 
went up 9.5° , the Kinetic Furnace went up 9.5° . When the flow air was restricted then the 


control run went up 19° ; the Kinetic Furnace also went up 19° . Second, we applied the HVAC 
formula to compute the actual heat flow. The formula is: 


Delta T x 1.08 x FPM (air speed measured in feet per minute by anemometer) x Duct opening as 
a fraction of one square foot = BTU heat output. 


Here are two typical Kinetic Furnace runs: 
December 5, Run 3 


Input power 3.40 kW = 11,604 BTU/hr. Output power: 10.9° Fx 1.08 x 1171 FPM x 0.91 sq. ft. 
= 12,509 BTU/hr.; COP = 108%. 


This indicates no excess within the margin of error. In other words, some of the resistance heater 
control run are also over 100%, and the standard deviation of the anemometer readings was 46 
FPM, so this result was between 106 and 110% Overall heat recovery from the system was 
excellent, so you would expect the COP to be in the range of 90 to 100%. 

December 5, Run 4 


Input power 3.39 kW = 11,570 BTU/hr Output power: 10.1° Fx 1.08 x 1171 FPM x 0.91 sq. ft. 
= 11,581 BTU/hr; COP = 100%. 


Here is a calibration run with the resistance heater and a different airflow: 


December &, Run 4 


Input power = 3.34 kW = 11,399 BTU/hr Output power: 19.0° F x 1.08 x 1022 x 0.55 sq. ft. = 
11,534 BTU/hr.; COP = 101%. 


Future work, if time and resources allow, will be with water flow calorimetry, which is easier 
and more precise. Air as a calorimetric fluid is difficult to work with because it is turbulent, 
compressible, does not mix well, is difficult to meter, and requires a huge duct. The flow of air 
through the duct varies from one spot to another, and it varies over time. The anemometer 
impeller is not large enough to cover the entire duct, so t is used to sample the flow at many 
points. Flowmeters and temperature sensors immersed in a stream of water also test a small 
sample of the flow at one point. However, a stream of water can be diverted into a graduated 
cylinder to test flow, and the fluid in the cylinder can be stirred to be sure the probes correctly 
register the average temperature. You cannot divert the entire stream of air into a container. 


Once factors like the size of the duct cross-section were determined with reasonable accuracy, 
the results from the calibration and Kinetic Furnace runs at different power levels began to line 
up with unexpected accuracy. For example, in the first set of tests they all showed COP of 96% 
within 1%. Later, at another air speed, they lined up between 97 and 99%. 


Instruments & Equipment ~ 


Although the test procedure is simple in principle, we took great care to be sure we were getting 
the correct answer. One method of doing this is to use redundant instruments based on different 
physical principles. For example, to measure temperature one can rely upon high precision 
thermocouples with confidence. In this case we only need to measure temperature to within 2 to 
4° F. A cheap thermometer will work adequately for this purpose. We did in fact use some 
discount store thermometers, and one grade-school science class thermometer. We also used 16 
K-type thermocouples, 6 mercury thermometers of various ranges, two bimetallic dial 
thermometers, a hand-held, high-precision, high-temperature dual thermocouple (HP-52), and a 
red alcohol thermometer. 


The HP-34970A thermocouple differences, as received, were less than 0.1 degree. The other 
instruments did not agree so precisely, varying as much as 3 F. In one test of ambient 
temperature, which was most accurate, the thermocouples settled at 73.9° , 72.3° , 72.7° , and 
72.0° ; the mercury thermometer, which was the most accurate, settled at 72.3° ; and the red 
alcohol which is marked in 2-degree increments, indicated 74° F. In a test of the outlet duct 
temperature, the thermocouples and thermometers registered 82.4° , 82.9° , and the red alcohol 
thermometer which had a consistent 2° bias at all temperatures, registered 84° F. At that moment 
the HP-34970A thermocouples registered: 82.6° , 82.7° , 82.8° , 83.0° , 83.1° , and 83.0° 
degrees. This 0.5° spread of value was real: temperatures within the air stream did vary. The 
thermocouples agreed more closely when calibrated in stirred water or left in calm, ambient air. 


Even though the cheaper thermometers did have pronounced biases, each agreed with itself. That 
is to say, when we moved a mercury thermometer, a thermistor, and the red alcohol thermometer 
from the inlet to the outlet, they all rose 9.5°, even though they started at different values. The 
cheaper thermometers were inaccurate, but precise. "Inaccurate" means the starting point in the 


temperature scale --- the absolute temperature was correct. Precise means the temperature rose 
the same extent as the NAST traceable thermometers. 


Equipment used in this test included: 

HP 34970A Data Acquisition system 

11 K-type, 20-gauge thermocouples 

Toshiba laptop computer interfaced to the HP 34970A 

A Compaq portable computer to take notes and compute preliminary results with a spreadsheet. 
Mercury thermometers to measure ambient air 

Amprobe DM-II recording power meter 

Pacer Ind., Inc., model DTA4000 impeller anemometer. The built-in thermometr was used in 
November, and malfunctioned 

Amprobe "Ultra" clamp-on inductive analog ammeter and voltmeter, and a Micronta clamp-on 
inductive analog ammeter and voltmeter. These instruments do not detect power factor and they 
tend to overestimate electric power. However, in the second set of tests in December, the results 
they showed were close to the power measured with the more sophisticated Amprobe DM-II 
Acu-rite dial thermometer with two thermocouples 

Red alchol thermometer from ABC School Supply, Inc. 

Dial thermometer on rotor chamber to measure the water temperature. 

Two ducts made from 6’x4’ sheets of building insulating material 

Stopwatch 

Electronic camera 

To calibrate, a variable voltage autotransformer, two transformers, and a duct heater with 3.2 kW 
maximum output. 


Was It Worth It? 


We wrote above, "the actual COP must obviously be under unity for the blower". A cynic might 
say that the actual COP of a water mixer must also obviously be under unity, our tests were in 
vain, and we made a gargantuan effort to prove the conservation of energy and the fixed ratio of 
work and heat. This ratio was established in the 1840s by J.P. Joule. He used a falling weight to 
drive a paddle that stirred water and raise the water temperature. It sounds similar to the Kinetic 
Furnace --- it sounds as if we were trying to overturn an observation established 150 years ago 
and confirmed countless times every day by scientists and HVAC engineers everywhere. But, 
there is an important difference between Joule’s experiments, stirred water, and ours. The stirrer 
in the Kinetic Furnace rotates much more quickly than Joule’s, so quickly that it almost certainly 
creates cavitation. Similar cavitation on the smaller scale have apparently produced excess heat 
and nuclear effects. The nuclear claim is controversial, but widely accepted. Much of the 
investigation into apparent nuclear effects caused by cavitation is being performed in the 
mainstream by conventional scientists, and approved of by the New York Times, Scientific 
American, and Popular Science (e.g., P.S., December 1999). The Kinetic Furnace and Griggs 
Hydrosonic Pump probably perform cavitation on a scale thousands of times larger than any of 
the experimental sonoluminescence devices. We must say "probably" because we have no direct 
proof that cavitation is occurring, because we cannot see inside the steel chamber. Perhaps the 
Kinetic Furnace was previously cavitating and producing excess heat, but it later stopped. 


It would be absurd to question the validity of Joule’s experiments. Cavitation has been carefully 
studied since it began damaging marine propellers about 150 years ago. But, as far as we know, 
cavitation and heat together have not been carefully researched. People have felt no need to study 
heat evolved from cavitation, because no one suspected the heat might be unusual. Science 
works a little like a national park. Thousands of people cluster around the main attraction and the 
visitors’ center. Hundreds hike down the nearby well-worn paths, measuring heat and cavitation. 
But the moment you step off the path into the woods, you leave the crowds behind. In a national 
park it is unlikely that you will stumble into an unexpected rock formation or a hill that has never 
been climbed, but in a quiet spot you might find a fossil or a new species of insect. The 
unexplored avenues of science are infinitely larger than the physical paths on earth. The lesson of 
cold fusion, the Marinov motor, and other strange phenomena described in this magazine is that 
you can reach the unexplored wilderness of science in a few minutes with simple tools. 


Previous Tests & Recent Work By Pope & Perkins ~ 


The Kinetic Furnace reportedly produced large excess heat in other tests over the years at Dunn 
Laboratories, Inc. (1982, 1983), Pittsburgh Testing Laboratory (1984, 1986), Automated Test 
Labs (1986), and elsewhere. What happened during those tests? Were the professional 
laboratories incorrect? We do not know. In the papers provided to us by Pope, the tests are not 
described in enough detail to judge with finality. It seems unlikely that professionals in these 
laboratories made the same kinds of mistakes we did initially, before we installed the inlet duct. 
After all, their business is to determine the COP of furnaces. However, they never pursued 
development of the Kinetic Furnace. That is inexplicable behavior. Other companies in the US 
that tested over-unity cold fusion devices have been quite enthusiastic. Heating and air 
conditioning companies have often contacted out magazine and asked whether any practical 
device is available. They seem anxious to proceed with development, and totally unconcerned 
about the fact that the scientific establishment does not believe these devices exist. This is 
speculation, but perhaps after Dunn Labs and the others wrote the reports provided to us by 
Pope, they realized that they might have made a mistake of some sort. The HVAC engineer in 
Atlanta who performed the tests on the Kinetic Furnace many years ago stood by his work, but 
he explained that it was a preliminary test. 


It is possible that for the past few years, Pope and the late Eugene Perkins were performing 
invalid tests, and their results may have been meaningless. They never employed a resistance 
heater or an inlet duct, so they never would have caught the errors we discovered. They did not 
keep adequate records by our standards, they had no computerized data collection, and they did 
not organize their tests in a methodical, step-by-step fashion. To their credit, they did the best 
they could at the time under difficult circumstances. 


Their open and cooperative attitude, and their willingness to honestly face the facts is extremely 
laudable. Many inventors of exotic technology will refuse to allow their machines to be tested in 
the first place, and even when you find an error with a machine, most will refuse to listen or 
believe it. Ralph Pope debated the issue with us at first, and he demanded rigorous proof that the 
inlet temperature was not affected by radiant heat. This forced us to devise a good test to prove 
our point, with the inlet turned 90° downward and the thermocouples shielded from the furnace 
above. Pope accepts our conclusion that the present set of experiments show no excess heat, but 


he believes that previous experiments were successful. He intends to continue testing if he can, 
and we will do so as time allows. 


These results must be seen in the light of the James Griggs HydroSonic Pump excess heat claims 
in a superficially similar device. Mallove and Rothwell made measurements on the Griggs 
machine in early 1994. The Griggs results may support the idea that cavitation excess energy is 
real but highly variable, for reasons not yet understood. 


HydroSonic Pumps have not yet been replicated widely. However, Griggs used much better 
instruments and techniques than Pope-Perkins, and he uses water flow calorimetry, which is 
easier and more reliable. We have a HydroSonic Pump, and we intend to press ahead with our 
plans to test it at NERL when we have the time and resources in 1999. 


Should anyone be devoting weeks and thousands of dollars testing this sort of claim? 
Mainstream science says no. We think it is worth doing. We are disappointed, and we have no 
immediate plans to continue testing the Kinetic Furnace at this time, but we do not consider these 
last few months a waste of time. The instruments have been quite useful with other projects and 
the skills and techniques for air flow calorimetry may prove valuable. 


US Patent # 4,143,639 
(Cl. 126/247 ~ 13 March 1979 ) 


Friction Heat Space Heater 
Eugene Frenette 


Abstract --- A furnace or space heater is operable at low cost by a small electric motor which 
rotates an elongated cylindrical drum on a vertical axis, within an elongated cylindrical casing at 
a clearance of about one eighth of an inch in the annular chamber formed therebetween. A 
supply of light lubricant normally occupies the lower portion of the annular chamber but rises to 
fill the chamber during rotation of the drum. The casing is enclosed in a housing, having a fan 
chamber containing an electric motor and fan or blower. The motor shaft may rotate both the fan 
and the drum. 


Description 
BACKGROUND OF THE INVENTION 


It has heretofore been proposed in U.S. Pat. # 1,650,612 to Deniston of Nov. 29, 1927 to rotate a 
stack of discs relative to a coaxial stack of fixed discs on a horizontal axis within a casing to 
generate frictional heat in hot water flowing through the lower portion of the casing. In this 
heating device a supply of oil is contained in the upper portion of the casing to lubricate the discs 
and to float on the water at a predetermined level. 


In U.S. Pat. # 3,333,771 to Graham of Aug. 1, 1967, a pair of vaned rotors are each enclosed 
within a chamber of a casing, and mounted to rotate in a vertical plane on a horizontal axis as 
depicted in FIG. 7 thereof. As in the Deniston patent water flows through the device and is 
heated by friction. 


In U.S. Pat. # 4,004,553 to Stenstrom of Jan. 25, 1977 a single disc like rotor is revolved on a 
horizontal axis in a vertical plane, within a casing to heat water passing through the device. 


SUMMARY OF THE INVENTION 


Unlike the above mentioned patents wherein thin discs or vanes, in single or stack configuration, 
comprise the rotor, in this invention an elongated, cylindrical smooth surfaced, inner drum is the 
rotor. The drum is rotated in a horizontal plane on a vertical axis within an elongated cylindrical, 
smooth surfaced casing, or outer drum, to form an annular sealed, liquid, chamber therebetween 
having a clearance of about one eighth of an inch. A quart of relatively light oil is captive in the 
annular chamber and at rest occupies only the bottom thereof. However upon rotation of the 
drum, by an electric motor of about one horse power, the oil rises to fill the chamber due to the 
pumping action of the drum. 


Thus friction heat is generated not by two metal, or other, surfaces contacting each other, but by 
the contact of the opposing surfaces with the oil which not only lubricates but generates heat. 


A portable space heater is formed by enclosing the casing and drum in the lower chamber of a 
housing and drawing ambient air inwardly and around the heated outer surface of the casing for 
fan discharge back into the ambient atmosphere by a large diameter, eight bladed fan driven by 
the drum motor, or preferably by a separate motor. For use as a furnace an air blower and 
separate electric motor blow ambient air around the casing for discharge into a heating system. 


BRIEF DESCRIPTION OF THE DRAWING 


FIG. 1 is a front elevational view of the portable space heater of the invention, in half section; 
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FIG. 3 is a view similar to FIG. 1 of the device of the invention in its preferred form. 
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DESCRIPTION OF A PREFERRED EMBODIMENT 


FIGS. 1 and 2 illustrate one embodiment of the friction heat heater 20 of the invention which 
includes an upstanding, hollow, cylindrical housing 21 formed of imperforate sheet metal 22 and 
having legs 23 for supporting it on a floor 24 of a building. The space heater 20 is portable and in 
the portable embodiment illustrated in FIGS. 1 and 2 the housing 21 is of predetermined 
diameter of about twelve inches and of predetermined height of about thirty-two inches. 


Fixed within housing 21 by suitable brackets 25 and 26 is a hollow cylindrical casing, or outer 
drum, 27 which is of predetermined diameter less than the diameter of the housing, such as ten 
inches, and is formed of aluminum sheeting 28 for efficient transfer of heat. The cylindrical side 
wall 29, top wall 31 and bottom wall 32 of casing 27 are imperforate to form a sealed enclosure 
except for the filler tube 33, which is closed by a removable threaded cap 34. 


The casing 27 divides housing 21 into the lower air heating chamber 35, which it occupies and 
an upper fan chamber 36, there being an annular air chamber 37 formed between the cylindrical 
side wall 29 of the casing and the coaxial, concentric cylindrical side wall 38 of the housing 21. 


Air inlet means 39 is provided in the lower portion of the housing 21 in the form of spaced 
apertures 41 extending around the cylindrical side wall 38 and air outlet means 42 is provided in 


the top 43 of the housing in the form of apertures 44. The annular air chamber 37 connects the air 
inlet means to the air outlet means of the fan chamber 36. 


A reversible electric motor 45 is mounted in the fan chamber 36 with an eight bladed fan 46 fast 
on one end 47 of the motor shaft 48, each blade being of about 25° pitch and the motor being 
about one horse power for rotating the shaft 48 at between 1800-3600 R.P.M. 


The other end 49 of motor shaft 48 extends into the air heating chamber 35 to rotate the hollow, 
cylindrical drum 51 which is supported in suitable bearings 52 for rotating around the central, 
vertical axis of the casing 27 and housing 21. 


The inner drum 51 is sealed and hollow and includes the top wall 53, bottom wall 54 and 
cylindrical side wall 55, the walls being of stainless steel. The exterior cylindrical surface 56 of 
the cylindrical side wall 55 is smooth as is the interior, cylindrical surface 57 of the aluminum of 
the cylindrical side wall 29 of casing 27 and the surfaces 56 and 57 are at about one eight inch 
clearance from each other to form a narrow, annular liquid receptacle 58 therebetween. 


It should be noted that the annular liquid receptacle 58 is not a passage through which liquid to 
be heated is continually flowed, as in the above mentioned prior art patents. Instead it is a sealed 
chamber and is provided with a supply of liquid lubricant 59 such as a quart of No. 10 oil which 
normally rests in the horizontal space, or shallow liquid receptacle 61 between the bottom wall 
54 of the drum 51 and the bottom wall 32 of the casing 27. 


It has been found that the best results are obtained when the lubricant 59 is Quaker State F-L-M- 
A-T Fluid, Ford Motor Company Qualifications No. 2P-670306 M 2633F. Unlike prior patents, 
no water is in contact with the oil. 


The motor 45 is connected to a thermostat 62, of any well known type by cord 63 and to a source 
of electricity by male plug 64 so that it is energized under the control of ambient temperature by 
the signals of the thermostat. 


In operation the motor 45 drives the drum 51 at a substantial speed, which causes the oil 59 to 
rise up into the annular liqud receptacle 58 to substantially fill the same. The heat of friction 
between the inner drum 51 and outer drum, or casing 27 is transferred by the oil while it prevents 
wear on the surfaces 56 and 57 so that the exterior aluminum surface 65 of the fixed outer drum 
27 becomes heated. Meanwhile the large diameter, multibladed fan 46 is drawing ambient air 
through the air inlet means 39, thence up through the annular air chamber 37 and past the 
elongated heated surface 65 for discharge through the air outlet means 42 back into the room. 


As shown in FIG. 3, it is preferable to provide a separate electric motor 70, usually about 1/8 
H.P. and driving an air blower 71, these being mounted in a lower air chamber 72 for driving 
ambient air upwardly in an annular flow path in chamber 37 from the air inlet means 73 to the air 
outlet means 74. Air outlet means is the intake duct 75 of a hot air heating system 76 so that the 
heater 20 becomes a furnace rather than a space heater, the separate electric motor 70 enables the 
thermostat 62 to initiate rotation of the drum until a predetermined temperature is reached in the 
aluminum outer drum 27, whereupon the thermostat automatically de-energizes the drum motor 


45 while continuing to rotate the separate fan, or flower motor such as 70, to furnish hot air to 
the room or heating system 76 until the casing 27 cools to a predetermined temperature. 


US Patent # 4,424,797 
(Cl. 126/247 ~ 10 January 1984 ) 


Heating Device 
Eugene Perkins 
Abstract ~ 


A heater for heating a liquid including a housing defining a closed elongate heating chamber 
therein with a cylindrical chamber surface, a rotor body rotatably journalled in the heating 
chamber with a cylindrical peripheral surface thereon concentrically of the chamber surface so as 
to define an annular space between the chamber surface and the peripheral surface on the rotor 
body, drive means for effecting relative rotation between the rotor body and the housing, and 
pump means for circulating the liquid through the annular space so that the rotation of the rotor 
body heats the liquid passing through the annular space. 


Description ~ 
BACKGROUND OF THE INVENTION 


This invention relates generally to liquid heaters and more particularly to a liquid heater which 
heats liquid by shearing the liquid. 


Various attempts have been made in the past to mechanically heat liquids. One type of such 
mechanical heating device heats the liquid by shearing the liquid between rotary and stationary 
blades in a chamber. A device of this type is illustrated in U.S. Pat. No. 2,683,448. This type of 
heating device creates a high degree of turbulence in the liquid passing through the device to be 
heated and consumes a large amount of power in driving the rotary blades in the chamber. As a 
result, the heating efficiency of this type of device is relatively low. 


In another type of these prior art devices, the heat to heat the liquid is generated by the frictional 
contact between rotating and non-rotating members. Examples of this type of heating device are 
illustrated in U.S. Pat. Nos. 2,625,929; 3,164,147; and 3,402,702. The problems with this type of 
heating device are that a large amount of power is consumed in generating the frictional heat, 
and excessive wear is encountered between the surfaces of frictional contact with each other 
within the heating unit. 


SUMMARY OF THE INVENTION 


These and other problems and disadvantages associated with the prior art are overcome by the 
invention disclosed herein by providing a heating unit which uses a cylindrical rotor rotating in a 
cylindrical heating chamber so that the flow of liquid in the chamber is laminar rather than 
turbulent and with the rotor and chamber not being in contact with each other so that frictional 
losses within the heating unit are minimized. It has been found that sufficient liquid shear is 
generated by the rotating rotor in the heating chamber so that the liquid is heated, yet the power 
consumption associated therewith is minimized so that the heating efficiency of the unit is 
maximized. 


The apparatus of the invention includes a heating unit which may be incorporated in a heating 
system adapted to heat air in a prescribed space such as a building or residence. The heating unit 
includes a housing which defines an elongate heating chamber therein with a cylindrical chamber 
surface. A rotor body is rotatably mounted in the heating chamber and defines a cylindrical 
peripheral surface thereon concentric with respect to the cylindrical chamber surface. The 
peripheral surface on the rotor has an outside diameter a prescribed amount smaller than the 
inside diameter of the chamber so as to define an annular space between the rotor body and the 
chamber through which the liquid to be heated is passed. Drive means is provided for effecting 
relative rotation between the rotor and the housing and pump means is provided for circulating 
the liquid through the annular space between the rotor and the chamber as the rotor is rotated so 
that the liquid is heated due to the shear of the liquid in the annular space between the rotor body 
and the chamber. In the embodiment of the invention shown, the pump impeller for circulating 
the liquid through the chamber is mounted on the rotor so that the drive means simultaneously 
rotates the pump impeller and the rotor. 


When the heating unit is incorporated in a heating system, the liquid heated by the heating unit is 
passed through an air-to-liquid heat exchanger through which the air to be heated is also passed 
so that the air is heated as it passes through the heat exchanger. The operation of the heating unit 
is controlled so as to maintain the temperature of the air exiting the heat exchanger within a 
prescribed temperature range while the operation of the fan circulating the air through the heat 
exchanger is controlled in response to the temperature of the air in the conditioned space so as to 
maintain the temperature of the air in the conditioned space within a prescribed temperature 
range. 


These and other features and advantages of the invention will become more apparent upon 
consideration of the following description and accompanying drawings wherein like characters 
of reference designate corresponding parts throughout the several views and in which: 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. | is a view illustrating the invention incorporated in a heating system; 
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FIG. 3 is a transverse cross-sectional view taken generally along line 3--3 in FIG. 2; and 


These figures and the following detailed description disclose specific embodiments of the 
invention; however, it it to be understood that the inventive concept is not limited thereto since it 
may be incorporated in other forms. 


DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 


Referring to FIG. 1, it will be seen that the invention is embodied in a heating system 10 used to 
heat air in a space to be conditioned such as a building or residence. The heating system 10 
includes generally a heating unit 11 connected to a liquid-to-air heat exchanger 12. The liquid-to- 
air heat exchanger 12 is housed in an appropriate duct system 14 adapted to supply air from the 
space to be conditioned to the heat exchanger 12 and to deliver air from the heat exchanger 12 
back to the space to be conditioned. A fan 15 is provided in the duct system 14 for forcing the air 
from the space to be conditioned through the duct system 14 and the heat exchanger 12. The 


heating unit 11 is also illustrated housed in the duct system 14 although it is understood that it 
may be located remotely thereof. 


The duct system 14 defines a heat exchanger chamber 16 therein in which the liquid-to-air heat 
exchanger 12 is mounted with an intake plenum 18 connected to the space to be conditioned by 
an appropriate return duct 19 so that the air from the space to be conditioned is supplied to the 
heat exchanger chamber 16 through the intake plenum 18. The air passing from the intake 
plenum 18 through the heat exchanger 12 in the chamber 16 passes out through a supply plenum 
20 connected to the space to be conditioned by the supply duct 21 to supply the heated air back 
to the space to be conditioned. The fan 15 is located in the heat exchanger chamber 16 so that the 
fan 15 forces the air from the intake plenum 18 through the heat exchanger 12 in the chamber 16 
and out through the supply plenum 20. It will be noted that the heat exchanger 12 extends 
completely across the chamber 16 so that all of the air passing from the intake plenum 18 to the 
supply plenum 20 must pass through the heat exchanger 12. 


The operation of the fan 15 is controlled by thermostatic switch 22 which is located in the space 
to be conditioned so that when the temperature of the air in the space to be conditioned drops 
below a prescribed value, the switch 22 operates fan 15 to circulate air from the space to be 
conditioned through the heat exchanger 12 until the air in the space to be conditioned has been 
raised to a higher prescribed value. Such thermostatic switches 22 are conventional and need not 
be described in detail. As will become more apparent, the operation of the heating unit 11 is 
controlled by a thermostatic switch 24 located at the air exit side of the heat exchanger 12 as will 
become more apparent. The thermostatic switch 24 serves to activate the heating unit 11 when 
the air exiting the heat exchanger 12 drops to a prescribed lower temperature to heat a liquid and 
supply the liquid to heat exchanger 12 until the temperature of the air exiting the heat exchanger 
12 has been raised to a prescribed higher temperature. 


The heating unit 11 is illustrated mounted in the heat exchanger chamber 16 under the heat 
exchanger 12 and includes a liquid heater 25 driven by drive motor 26. In the particular 
embodiment shown, the drive motor 26 is connected to the liquid heater 25 through a bell and 
pulley arrangement 28. It is to be understood, however, that the drive motor 26 may be directly 
connected to the liquid heater 25. 


As best seen in FIGS. 2-4, the liquid heater 25 includes a housing 30 in which is rotatably 
mounted a rotor assembly 31. The housing 30 is fixedly mounted in the heat exchanger chamber 
16 while the rotor assembly 31 is rotated by the drive motor 26. 


The housing 30 includes a cylindrical side wall 32 closed at opposite ends by end plates 34. Each 
of the end plates 34 defines a cylindrical projection 35 thereon which fits within the cylindrical 
side wall 32 and is provided with an annular groove 36 therearound which receives an O-ring 38 
therein to seal the end plate 34 to the inside of the side wall 32. The end plates 34 are held in 
position by tie bolts 39 so that the closed chamber is defined by the side wall 32 and end plates 
34. This chamber is divided into a heating chamber 40 and a pumping chamber 41 by a divider 
assembly 42. The divider assembly 42 includes an annular spacer wall 44 having an outside 
diameter so that it will snugly fit within the side walls 32 adjacent one of the end plates 34 so 
that spacer wall 44 projects a prescribed distance away from the end plate 34. The projecting end 


of the spacer wall 44 is closed by a circular end plate 45 so that the pumping chamber 41 is 
defined between the end plate 45, spacer wall 44, and the end plate 34 against which the spacer 
wall 44 abuts. The heating chamber 40 is thus defined between the end plate 45, the end plate 34 
opposite that against which the divider assembly 42 abuts and the housing side wall 32. The 
heating chamber 40 has a diameter d.sub.1 defined by the inside surface 48 of the side wall 32 
and a length L.sub.1 defined between the end plate 34 and the end plate 45. The side wall 32 
defines an inlet opening 49 therethrough to the chamber 40 adjacent that end plate 34 opposite 
the divider assembly 42 while the spacer wall 44 and side wall 32 define a common outlet 
opening 50 therethrough which communicates with the pumping chamber 41. The circular end 
plate 45 on the divider assembly 42 defines a transfer opening 51 therethrough about the central 
axis A.sub.1 of the chambers 40 and 41 of diameter d.sub.2 so that the heating chamber 40 
communicates with the pumping chamber 41 as will become more apparent. 


The rotor assembly 31 includes a support shaft 55 which mounts a rotor body 56 thereon at one 
position along the length of the shaft 55 and a pump impeller 58 at another position along the 
support shaft 55. The rotor assembly 31 is mounted in the housing 30 so that the support shaft 
extends coaxially of the axis A.sub.1 with the rotor body 56 located in the heating chamber 40 
while the pump impeller 58 is located in the pumping chamber 41. The support shaft 55 extends 
through the transfer opening 51 through the end plate 45 in clearance therewith so that liquid can 
pass from the heating chamber 40 into the pumping chamber 41 and extends out through the end 
plates 34 through appropriate openings therein. The shaft 55 is rotatably journalled in bearings 
59 mounted on each of the end plates 34 and held in position by retainers 60 on the outside of the 
end plates 34. A seal 61 is provided around shaft 55 immediately inboard of each of the bearings 
59 to prevent liquid from passing out of the housing 30 around the shaft 55 at the end plates 34. 
The shaft 55 is provided with a drive projection 62 which extends out of the housing 30 through 
one of the retainers 60 so that the belt and pulley arrangement 28 can be connected thereto to 
rotate the support shaft 55. 


The rotor body 56 is hollow and includes a pair of spaced apart washer-shaped end plates 64 
which are fixedly attached to that portion of the support shaft 55 within the heating chamber 40 
with one of the end plates 64 spaced inwardly of the end plate 34 and the other end plate 64 
being spaced inwardly of the end plate 45. The end plates 64 are connected by an annular rotor 
side wall 65 which extends therebetween with the side wall 65 being fixedly attached to the end 
plates 64 and the end plates 64 being fixedly attached to the support shaft 55 so that the rotor 
body 56 rotates with the support shaft 55. The rotor side wall 65 defines a peripheral surface 66 
thereon which is cylindrical and located concentrically of the central axis A.sub.1 of the heating 
chamber 40. The surface 66 has a diameter d.sub.3 which is a prescribed amount less than the 
inside diameter of the surface 48 so that surfaces 66 and 48 defines an annular space 68 
therebetween of a radial distance d.sub.4. The surface 66 has a length L.sub.2 shorter than the 
length of the heating chamber 40. 


The pump impeller 58 is fixedly attached to that portion of the support shaft 55 within the 
pumping chamber 41 and includes a disk portion 70 oriented perpendicular to the axis A.sub.1 
with an outside diameter slightly smaller than the inside diameter of the spacer wall 44 so that 
the pump impeller 58 is freely rotatable with shaft 55 in the pumping chamber 41. The pump 
impeller 58 also includes an attachment portion 71 used to attach the pump impeller 58 to the 


support shaft 55 through an appropriate key arrangement. The disk portion 70 defines a centrally 
located counterbore 72 therein which opens onto that side of the disk portion 70 facing the 
circular end plate 45. The counterbore 72 has a diameter larger than that of the support shaft 55 
to define an annular cavity in the disk portion 70 around the shaft 55. The disk portion 70 further 
defines a plurality of radially extending passages 74 therein which open at their inboard ends into 
the counterbore 72 and open at their outboard ends into the outer periphery of the disk portion 
70. The pump impeller 58 is attached to the support shaft 55 so that the passages 70 are aligned 
with the outlet opening 50 as they rotate within the pumping chamber 41. It will be seen that the 
diameter of the transfer opening 51 and the diameter of the counterbore 72 are such that liquid 
can freely pass from the heating chamber 40 through the transfer opening 51 and into the 
counterbore 72 so that the liquid will be forced outwardly along the passages 74 as the pump 
impeller 58 is rotated with the support shaft 55. As will become more apparent, this serves to 
force the liquid out of the housing 30 through the outlet opening 50. The outlet opening 50 is 
connected to one side of the heat exchanger through a supply pipe 75 while the inlet opening 49 
to the housing 30 is connected to the other side of the heat exchanger through the return pipe 76. 


In operation, it will be seen that the heating chamber 40 and the pumping chamber 41 as well as 
the passage through the heat exchanger and the pipe 75 and 76 are filled with a liquid to be 
heated such as water. When the drive motor 26 rotates the rotor assembly 31, this causes the 
rotor body 56 to be rotated in the heating chamber 40 while the pump impeller 58 is rotated in 
the pumping chamber 41. The pump impeller 58 pumps the liquid through the liquid heater 25 to 
the heat exchanger 12 and then back to the liquid heater 25 so that the heating chamber 40 and 
pumping chamber 41 remain filled with liquid at all times. As the rotor body 56 is rotated via the 
drive motor 26, the liquid at the cylindrical peripheral surface 66 on the rotor body 56 tries to 
move with the rotor body 56 while the liquid at the inside surface 48 on side wall 32 tries to 
remain stationary. This establishes a velocity gradient in the liquid across the annular space 68 
between the rotor body 56 and the inside surface 48 of the side wall 32 to establish shear forces 
within this liquid. These shear forces cause the liquid to be heated. The velocity profile across 
the annular space 68 is such that the liquid in the annular space 68 remains in the laminar flow 
region so as to minimize the power consumption of the liquid heater 25. Thus, it will be seen that 
the liquid in the annular space 68 is being moved longitudinally of the annular space 68 by the 
pump impeller 58 while the liquid is moving circumferentially about the space 68 by the rotor 
body 56. This heats the liquid in the annular space 68 as it flows therealong and then flows out of 
the heating chamber 40 into the pumping chamber 41 where the pump impeller 58 pumps the 
liquid through the heat exchanger 12 so that the heat from the liquid can be transferred to the air 
passing through the heat exchanger 12. 


It has been found that the temperature to which the liquid can be heated in the annular space 68 
is dependent on the relative velocity of the cylindrical peripheral surface 66 with respect to the 
inside surface 48 on the side wall 32. When water is used as the liquid, rotating surface 66 at a 
velocity of about 1150 feet per minute heats the water to a temperature of about 140° F., rotating 
surface 66 at a velocity of about 1800 feet per minute heats the water to about 165° F., and 
rotating surface 66 at a velocity of about 2550 feet per minute heats the water to a temperature of 
about 210° F. Thus, it will be seen that the temperature to which the water can be heated can be 
adjusted by adjusting the rotational speed of the rotor body 56 to adjust the velocity of the 
peripheral surface 66 on the rotor body 56. 


The radial distance d.sub.4 of the annual space 68 affects the volume of liquid that will be heated 
by the rotating rotor body 56 at any one time. Distances of 0.06-1.0 inch for the distances d.sub.4 
have been found practical to reasonably heat the liquid passing through the annular space 68. A 
distance d.sub.4 of about 0.75 inch has been found preferable to heat the liquid at a flow rate of 
about two gallons per minute. 


The heating rate capacity of the liquid heater 25 is also dependent on the velocity of the 
cylindrical peripheral surface 66 on the rotor body 56. When water was used as the liquid to be 
heated, a velocity of about 1800 feet per minute generated about 19,000 BTU per hour whereas 
rotating the surface 66 at a velocity of about 2550 feet per minute generated about 25,500 BTU 
per hour. The volume of liquid in the liquid heater 25 and the system of the heat exchanger 12 
and the liquid heater 25 should be such that the air passing through the heat exchanger 12 at a 
prescribed volumetric rate can be heated over the desired temperature differential. It is found that 
liquid heater 25 holding about one gallon of liquid with the system holding about three gallons of 
liquid is sufficient to heat air passing through the heat exchanger 12 at a volumetric rate of about 
300 cfm about 40°-80° F. with a temperature differential in the liquid passing through the heat 
exchanger 12 of about 15°-20° F. 


In the system illustrated, the diameter d.sub.1 is about 5.5 inches, the diameter d.sub.3 is about 4 
inches, and the length L.sub.2 of the surface 66 is about 6 inches. The drive motor 26 operates 
from a 115 volt power source and draws about 5.5 amps to rotate the rotor assembly 31 at about 
2400 rpm to move the peripheral surface 66 on the rotor body 56 at a velocity of about 2550 feet 
per minute. Thus, the drive motor 26 has a power consumption of about 0.6 kilowatt per hour to 
produce a heating output of about 25,500 BTU per hour. In the above system, the fan 15 was 
operated to force air through the heat exchanger 12 at a flow rate of about 300 cfm. With the 
rotor assembly 31 rotating at about 2400 rpm, the air passing through the heat exchanger 12 was 
heated from a temperature of about 60.degree. F. to a temperature of 100°-145° F. while the 
water temperature supplied to the heat exchanger 12 from the liquid heater 25 was at a 
temperature of about 210° F. and the temperature of the water returned to the liquid heater 25 
from the heat exchanger 12 is at a temperature of about 185° F. At this rotational speed, the 
pump impeller 58 was pumping the water at a flow rate of about 2 gpm with a pressure 
differential of about 0.5 psi across the impeller 58. The thermostatic switch 22 in the space to be 
conditioned was set to maintain the temperature of the air in the space at about 71° F. while the 
thermostatic switch 24 was set to start operation of the liquid heater 25 when the temperature of 
the air exiting the heat exchanger 12 dropped to about 100° F. and to stop operation of the liquid 
heater 25 when the temperature of the air exiting the heat exchanger 12 reached about 140° F. 
Typically, the operating cycle for the fan 15 was about 10-12 minutes with the liquid heater 25 
being operated for about two cycles of 1-2 minutes each during each operating cycle of the fan. 


US Patent # 4,483,277 
( Cl. 122/26 ~ 20 November 1984 ) 


Superheated Liquid Heating System 


Eugene Perkins 


Abstract --- A heating system using two liquid heaters of the immersed rotor type is provided 
for supplying heated liquid to a heat exchanger, and the liquid heaters are alternately connected 
to and disconnected from the heat exchanger so that the disconnected heater will produce 
superheated liquid. 


Description 
SUMMARY OF THE INVENTION 


A heating system which may be portable or installed, for example in a residence or other 
building, utilizes as its source of heat a liquid heater comprising a chamber filled with a liquid in 
which a body is rotated to create friction in the liquid, which is then supplied to a heat exchanger 
external to the liquid heater. A heating system is provided having two such liquid heaters, 
together with means for alternately connecting each of the heaters to the heat exchanger while 
disconnecting the other heater from the heat exchanger, thereby producing superheated liquid in 
the closed liquid heater. 


BACKGROUND OF THE INVENTION 


A number of U.S. patents, and my co-pending application for patent Ser. No. 311,074, filed Oct. 
13, 1981, for Heating Device, now abandoned describe and claim apparatus for producing heat 
by rotating a cylindrical body within a closed chamber containing a liquid, thereby producing 
friction and shearing action within the liquid and raising its temperature to a degree which makes 
the liquid a source of heat when supplied to a heat exchanger forming part of a heating system. 


It is often necessary or desirable in the use of heating systems utilizing such liquid heaters to 
continuously provide to the heat exchanger liquid at a higher temperature than can normally be 
produced by a liquid heater of the type to which the invention relates, and it has therefore been 
the object of this invention to provide a liquid heater of that type, and a heating system utilizing 
such a liquid heater, which will produce superheated liquid for delivery to the heat exchanger. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a part sectional and part elevational view of the heating system provided by the 
invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE INVENTION 


The invention provides a new and useful liquid heater and a heating system utilizing the heater to 
provide liquid at higher temperatures than may normally be provided by the pertinent type of 
liquid heater. 


The liquid heater provided by the invention is disclosed in FIG. 1 and comprises a housing 
chamber defined by a cylindrical wall 2 and end walls 4, 6 through which there extends axially a 
shaft 8 on which there are mounted in spaced relation two cylindrical rotors 10, 12. Between the 
two rotors there are two parallel, axially spaced annular walls 22, 24 defining on either side the 
spaced rotor chambers 26, 28 and between them a compartment 30 within which there is 
mounted on the shaft a centrifugal type pump 32. The inner edges of the annular walls 22, 24 
define a central opening 34 providing communication between the two rotor chambers and the 
pump chamber. The rotor chambers have, respectively, inlet ports 36, 38 and the pump chamber 
has outlet port 40. Any suitable means may be provided for rotating the shaft, the rotors and the 


pump. 


The heating system provided by the invention utilizing the described double rotor and single 
pump liquid heating apparatus comprises a heat exchanger 50 comprising a screen and an 
elongated tubing through which liquid from the heater is passed, and which may be conventional 
in structure and operation or which may be modified as described and claimed in my co-pending 
application for U.S. patent Ser. No. 311,074 filed Oct. 13, 1981 for Heating Device, now 
abandoned. In the system according to the present invention the port 40 of the pump chamber 30 
is connected by tubing 52 to the inlet port 53 of the tubing which forms part of the heat 
exchanger, and the ports 36, 38 of the rotor chambers 26, 28 are connected, respectively, by 
tubes 54, 56 to the fixed part 58 of a switching valve 60. A tube 62 leads from this valve to the 
outlet port 64 of the heat exchanger tubing, and the valve comprises a movable member 70 
having two passages 72, 74 through it. Suitable means, such as that illustrated, may be provided 
for moving the valve part 70 to alternate positions, in one of which the outlet port 64 of the heat 
exchanger tubing is connected to rotor chamber 26 through tube 62, valve passage 72 and tube 
54, and in the other of which the outlet port of the heat exchanger is connected to rotor chamber 
28 through tube 62, valve passage 74 and tube 56. 


In the use and operation of the described system the shaft is rotated to rotate the two rotors and 
the pump and the switching valve is operated in the manner described to cause each of the rotor 
chambers to be alternately connected into the heating system while the other rotor chamber is 
disconnected from the remainder of the heating system. In this latter condition the liquid in the 
disconnected rotor chamber will be superheated because the rotor operates without release of the 
liquid in its chamber to the rest of the system. Upon further operation of the valve the closed 
rotor chamber will be connected into the system and will deliver superheated liquid to the heat 
exchanger. At the same time as this occurs, the other rotor chamber will be closed at the 
switching valve to cause superheated liquid to be produced within it which will be delivered to 
the heat exchanger when the valve is again shifted. 


US Patent # 4,501,231 
Heating System with Liquid Pre-heating 
( Cl 122/26 ~ 26 February 1985 ) 
Eugene Perkins 
Abstract --- A heating system is provided in which a rotor is rotated within a body of liquid 
within a chamber to heat the liquid by friction, and the liquid is conveyed to a heat exchanger 
and then returned to the liquid heater. The rotor chamber of the liquid heater is surrounded by a 
jacket chamber to which cooled liquid passes from the heat exchanger and in which it is heated 
by convection from the rotor chamber and from which it passes to the rotor chamber. 


Description 


SUMMARY OF THE INVENTION 


A heating system which may be portable or installed, for example in a residence or other 
building, utilizes as the source of heat a liquid heater comprising a chamber filled with a liquid in 
which a body is rotated to create friction in the liquid, which is then supplied to a heat exchanger 
external to the liquid heater through a circulation system. Direct introduction of the cooled liquid 
from the heat exchanger causes a thermal impact on the liquid with reduction in efficiency of the 
system, and this thermal impact is reduced by supplying the cooled liquid from the heat 
exchanger to a jacket surrounding the liquid heater before introduction of the liquid into the 
heating chamber of the liquid heater. 


BACKGROUND OF THE INVENTION 


While liquid heaters per ses of the described type have been described in many patents and in the 
literature, no heating system, whether protable or installed, utilizing such a liquid heater as the 
source of heat has been developed or used. Among the many reasons for this is the observed fact 
that the cooled liquid returned from the heat exchanger to the liquid heater produces a thermal 
impact on the liquid in the heater reducing the heating effect on the liquid within the heater and 
therefore the overall efficiency of the system. The object of the invention has therefore been to 
provide means for reducing the thermal impact and therefore increasing the efficiency of the 
system, and this is accomplished by the invention. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a part sectional and part schematic view of a heating system in accordance with the 
preferred embodiment of the invention, and 
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taken on line 2 


FIG. 2 is a sectional view 


DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE INVENTION 


The preferred embodiment of the heating system provided by the invention comprises a liquid 
heating unit A, a heat exchanger B, and tubing C which provides a system for circulating heated 
liquid from the liquid heating unit to the heat exchanger, where it loses heat, and back to the 
liquid heating unit for re-heating. 


The basic liquid heating unit A comprises a housing 2 formed by a cylindrical wall 6 having a 
horixontal axis, and end walls 8, 10. These walls bound a rotor chamber within which there is 
mounted a shaft 12 a rotor 14 having a cylindrical surface 16 and, if desired, end walls 18, 20. 
The rotor surface is concentric with the cylindrical housing wall 6 and is spaced inwardly from 
it, leaving an annular space 22 within the housing and surrounding the rotor. 


The shaft 12 is rotatably mounted in the end walls of the housing and extends outside the rotor 
chamber through a sealed bearing 24 in end wall 10 into a pump chamber 30 where a centrifugal 
type pump 32 is mounted on the shaft. Means are provided for rotating the shaft, the rotor and 
the pump and may take the form of a pulley and belt 34 which are connected to be driven by a 
motor (not shown). 


The heat exchanger B is of conventional construction and comprises a screen through which a 
tube extends which, in accordance with known practice, is formed into a plurality of parallel 
sections connected by bends to provide a continuous conduit within the screen to which heated 
liquid is supplied from the liquid heater A and from which cooled liquid flows to the liquid 
heater. 


Means are provided by the invention for pre-heating the cooled liquid flowing from the heat 
exchanger before it is introduced into the rotor chamber of the liquid heater, and such means 
comprise, first, an annular jacket chamber 40 which surrounds the rotor chamber 22 and is 
bounded on the outside by a cylindrical outer wall 42 and internally by the annular wall 6 of the 
rotor chamber. The radial width of the jacket chamber may be selected to provide a total volume 
of the system (rotor chamber, pump chamber, heat exchanger tubing and connecting tubing) 
adequate to produce sufficient liquid heated to a designed temperature to provide the BTUs 
required by the system. 


In accordance with the invention the parts of the system are interconnected to produce a flow of 
liquid to cause the desired pre-heating of the liquid output of the heat exchanger. To provide this 
flow the upper part of the jacket chamber is connected at 50 to the tube 52 which is connected to 
the outlet end of the tubing of the heat exchanger, while the lower part of the jacket chamber is 
connected at 54 to the inlet end of the heat exchanger tubing through tube 56, pump chamber 30 
and tube 58, which connects to the inlet of the heat exchanger tubing. The inlet and outlet 
connections 50, 54 between the jacket chamber and the heat exchanger are located at opposite 
axial ends of that chamber. 


Internally of the apparatus the lower part of the jacket chamber communicates with the lower 
part of the rotor chamber through port 60 which is below the inlet opening 50 to the jacket 
chamber, and the upper part of the rotor chamber communicates with the upper part of the jacket 
chamber through port 62 which is above the outlet port 54 of the jacket chamber. 


In the operation of the system cooled liquid flows from the heat exchanger through tube 52 and 
enters the jacket chamber 40 at port 50. Within the jacket chamber it flows downwardly in 
oppositely directed streams, as shown at 70, 72 in FIG. 2, to the lower part of the jacket chamber 
where it enters the rotor chamber through port 60. Within the rotor chamber the liquid flows 
upwardly in oppositely directed streams 74, 76 and is mixed with heated liquid being produced 
in the rotor chamber. The mixed heated liquid passes from the rotor chamber to the jacket 
chamber through port 62 which is above jacket chamber outlet port 54. Within the jacket 
chamber the heated liquid moves in oppositely and downwardly directed streams 78, 80 to the 
outlet port 54, from which it passes through tube 56, pump chamber 30 and tube 58 to the inlet 
port of the heat exchanger tubing. 


The return flow of cooled liquid from the heat exchanger picks up heat in its passage through the 
jacket chamber by convection through the rotor chamber wall 6 and therefore enters the rotor 
chamber at a higher temperature than would be the case if the liquid stream flowing from the 
heat exchanger entered the rotor chamber directly, thus increasing the efficiency of the system. 


The provision of the jacket chamber or its equivalent also permits the total volume of the system 


to be increased, this often being desirable or necessary to accomodate the heating unit to a 
particular installation. 


US Patent # 4,651,681 


( Cl 122/26 ~ 24 March 1987 ) 
Heating System using a Liquid Heater as the Source of Heat 
Eugene Perkins 


Abstract --- A heating system of the portable, installed or other type in which the heat source is 
an apparatus in which a body of liquid is heated by friction produced in the liquid by a rotating 
body immersed in the liquid and the heated liquid is supplied to a heat exchanger, the heating 
system being made efficient and successful by relations between its parts and by reduction of the 
time spent in the heater exchanger by the heated liquid. 


Description 
SUMMARY OF THE INVENTION 


A heating system, which may be portable or installed in a residential or other type of building, 
has as its source of heat a liquid heater in which a body is rotated within a closed chamber 
containing a liquid which, in turn, is supplied through tubing to a heat exchanger external to the 
source of heat, which is of the type in which heated fluid flows through a tube having a plurality 
of parallel linear sections connected by bends. The heated liquid is supplied by the source 
through a plurality of separate tubes leading to alternate bends of the heat exchanger tubing, and 
the other bends are connected through a plurality of other separate tubes to the inlet of the liquid 
heater, whereby heated liquid passes through only a part of the entire heat exchanger and thereby 
retains a greater part of its heat. 


BRIEF DESCRIPTION OF THE DRAWINGS 


The single FIGURE of the drawings is a view of the heating system provided by the invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE INVENTION 


The preferred embodiment of the heating system provided by the invention is illustrated in the 
drawings and comprises a liquid heating unit A, a heat exchanger B, and tubing C, which 
provides a circulating system for carrying heated liquid from the liquid heating unit to the heat 
exchanger, where it loses heat, and back to the heating unit for re-heating. 


The liquid heating unit A comprises a housing 2 having an internal chamber which is bounded by 
cylindrical surface 4, having diameter d1 and end walls 6, 8. A partition 10 divides the chamber 
into a rotor chamber 12 and a pump chamber 14, and has a central opening 16 of diameter d2. A 


shaft 18 is rotatably mounted in the end walls and extends concentrically through the rotor 
chamber and the pump chamber and passes through the opening in the partition. Means are 
provided for rotating the shaft and may take the form of a pulley 20 carried by the shaft outside 
the housing and connected to be driven by a motor (not shown) and belt 22. The pump chamber 
has an outlet port 24 and the rotor chamber has an inlet port 26 to which are connected parts of 
the circulating tube system C. 


Within the rotor chamber there is mounted on shaft 18 a rotor body 30 having a cylindrical 
surface 32 of diameter d3 and end walls 34, 36. The rotor surface 32 is concentric with the 
cylindrical housing surface 4 and spaced inwardly from it by radial distance d4, leaving an 
annular space 38 within the housing and surrounding the rotor. The end walls 34, 36 of the rotor 
are parallel to, and spaced inwardly from, the housing end wall 6 and partition 10 and are spaced 
inwardly from them by distances d5 and d6, respectively. 


An impeller-type pump 40 is mounted on shaft 18 within the pump chamber and has radial 
hollow vanes 42 surrounding a central hub 44 having an inlet recess 46 which faces the central 
opening in partition 10. 


The heat exchanger B is of conventional structure and comprises a screen 50 supporting a tube 
52 which in accordance with known practice is formed into a plurality of parallel sections 54 
connected by bends 56 to provide in conventional practice, a continuous conduit within the 
screen for the passage of heated liquid. 


The invention provides means for reducing dissipation of heat from the liquid in the heat 
exchanger. In distinction to the conventional heat exchanger in which the liquid passes through 
the entire exchanger tubing all liquid delivered to the tubing of the heat exchanger in accordance 
with the invention passes through only a small part of the entire tubing of the exchanger, thereby 
reducing dissipation of heat from the liquid and returning the heated liquid to the heating unit at 
a higher temperature than if, as under conventional practice, the liquid passed through the entire 
tubing of the heat exhanger. 


The means for providing this result at the heat exchanger comprises a plurality of tubes 60 which 
branch outwardly from the tube 62 which connects the heat exchanger to the outlet passage 24 of 
the heating unit, and which are connected to alternate bends 56a of the complete heat exchanger 
tubing. In addition, the tube 64 which leads to the inlet passage 26 of the heating unit is 
connected through a plurality of branch tubes 66 which are connected to the bends 66a of the 
heat exchange tubing between the bends 56a to which the inlet tubes are connected. 


Because of these connections of the inlet and outlet passages of the heater unit to the heat 
exchanger tubing heated liquid from the heater unit is within the heat exchanger for a shorter 
length of time than is the case in which the liquid passes through the entire heat exchanger tubing 
system, thereby returning to the heating unit liquid with a greater heat content. It will be 
understood that while, for the purpose of this description of the preferred embodiment of the 
invention, the inlet and outlet connections are made to alternate bends of the heat exchanger 
tubing the connections may be made to bends or parts of the tubing spaced more than alternately 
if it is desired to increase the heat loss by the liquid while in the heat exchanger. 


The incorporation into a heating system of the features of this invention results in the 
maintenance of a sufficiently high percentage of the heat content of the liquid to cause a 
"flywheel" effect which permits successful use of the liquid heater of the described type as the 
source of heat of a complete heating system. 


US Patent # 4,779,575 
Cl. 122/26 ~ 25 October 1988 


Liquid friction heating apparatus 
Eugene Perkins 


Abstract --- Liquid friction heating apparatus includes a pump rotor and an impeller rotor in a 
liquid reservoir. As the pump and impeller are rotated they impart frictional heat to the liquid. 
Further, the pump at all times delivers liquid to the inlet of the impeller which impells the liquid 
through restricted orifices to further heat the liquid. The pump positively prevents cavitation and 
ensures a constant flow through the orifices. 


Description 


This invention relates to apparatus for heating liquid and more particularly to apparatus for 
heating liquid by internal friction. 


BACKGROUND OF THE INVENTION 


It is well known to heat liquid by internal friction either by rotating a body in a liquid reservoir 
as disclosed, for example, in my U.S. Pat. # 4,424,797 or by forcing liquid through restricted 
orifices as disclosed in the patent to Horne et al. U.S. Pat. # 4,344,567. Though rotating a body 
through liquid in a reservoir is effective to heat the liquid a problem of cavitation can arise where 
the rotor loses intimate contact with the liquid, and during such periods the heating process 
becomes highly inefficient. 


SUMMARY OF THE INVENTION 


The broad object of the invention is to vastly improve the efficiency of a friction heater for 
liquids by not only rotating a cylindrical heating rotor in the liquid, but also by constructing the 
rotor as a liquid impeller wherein a central cavity is provided in the rotor with fluid passages 
interconnecting the central cavity and the periphery of the rotor, the passages being so arranged 
relative to the rotational axis of the rotor that fluid is expelled with great centrifugal force 
through the passages, each passage having adjacent its outlet end a restricted orifice. As the 
liquid is expelled through the orifices, it is heated due to the frictional constriction of the liquid 
by the orifices. In addition, the liquid in the reservoir has a measure of heat imparted thereto by 
the frictional engagement of the liquid with all of the external surfaces of the rotor. To further 
increase the efficiency of the heater and in accordance with the invention I provide pump means 


which delivers pressurized liquid from the reservoir directly to the central cavity whereby 
cavitation in the cavity is entirely eliminated and liquid is forced through the restricted orifices 
not only by centrifugal force but also by the pressure on the liquid delivered by the pump to the 
cavity. Though any of a variety of pump means would fall within the purview of the invention, 
desirably the pump is a rotor generally similar to the described heating rotor but substantially 
reversed whereby as the pump rotor rotates it scoops liquid into the fluid passages, which are 
arranged relative to the axis of rotation that the liquid flows inwardly to a central cavity which is 
directly connected by conduit means to the central cavity of the heating rotor. The advantage of 
providing a rotary pump of the type described is that it, too, as it rotates imparts heat to the liquid 
wherever the latter is in frictional contact with the pump rotor. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. | is a vertical cross-sectional view of apparatus for frictionally heating liquid in accordance 
with the invention; 
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FIG. 2 is a vertical cross-sectional view of a rotary pump looking in the direction of the arrows 
2--2 in FIG. 1; and 


FIG. 3 is a vertical cross-sectional view of the rotary heating impeller of the invention looking in 
the direction of the arrows 3--3 of FIG. 1. 


DETAILED DESCRIPTION OF THE INVENTION 


Referring now to the drawings the numeral 10 designates an impeller constructed in accordance 
with the invention. The impeller 10 is disposed within a closed housing 12 defining a reservoir 
containing a suitable heat transfer liquid. The housing 12 has an outlet port 14 and an inlet port 
15 connected to the inlet and outlet, respectively, of a suitable heat utilization device (not shown) 
such as a heat exchanger. 


The impeller 10 comprises a cylindrical rotor 16 having a peripheral surface 18 and a central 
inlet cavity 20. Fluid passages 22 lead from the inlet cavity to the peripheral surface 18 of the 
rotor, the passages 22 being arranged relative to the axis of rotation of the rotor 16 that upon 
rotation thereof in a predetermined direction, as indicated by the arrow 24, liquid is impelled by 
centrifugal force to flow from the inlet cavity 20, through the passages 22 outwardly of the rotor. 
Restricted orifices 26 are provided in the fluid passages, preferably at their outer extremities 
where the velocity of the liquid is at a maximum, to cause the liquid to become heated as it is 
impelled through the orifices. The orifice 26 may be provided in inserts 28 and if there is danger 
of erosion of the rotor, should it be of a light metal such as aluminum, there may be provided 
additional inserts at the inner ends of the passages 22 or, for that matter, throughout the lengths 


of the passages, any and all inserts being made of a substance, such as steel, having a 
predetermined hardness capable of resisting erosion. 


Means, such as the shaft 28 and drive pulley 30, are provided for rotating the impeller rotor 16 
and, in accordance with the invention pump means, broadly designated by the numeral 30, 
delivers liquid from the housing 12 directly to the inlet cavity 20 of the impeller rotor 16 at all 
times while the latter is rotated in the predetermined direction 24. As is apparent,thecavity 20 
and the peripheral surface 18 are co-axial and a conduit 32 is co-axial with the inlet cavity 20, 
the pump means 30 being disposed to induce pressurized axial liquid flow through the conduit 32 
into the cavity 20. 


As shown, the shaft 28 extends into the housing 12 in cantilever fashion with the inlet port 15 
being axially aligned with the shaft. This is the arrangement of a prototype. Obviously, the shaft 
could extend to a bearing in the left hand wall of the housing 12 as viewed in FIG. | and the inlet 
port could be located elsewhere in that wall. Regardless, the pump means 30 is shown secured to 
the shaft 28 with the pump means having inlet means, hereafter described in detail, open to the 
liquid in the housing 12 and an outlet connected to the fluid conduit 32. 


The pump means 30 comprises a rotor 32 which may be substantially similar to the impeller 
rotor 16 though reversed. The pump rotor has a peripheral surface 34, a central outlet cavity 36 
and fluid passages 37 leading from the peripheral surface to the outlet cavity and arranged 
relative to the axis of rotation of the rotor that upon rotation thereof in the same predetermined 
direction 24, fluid is forced to flow from the periphery of the rotor into the outlet cavity 36. In 
order to positively induce flow into the passages 37 the ends thereof are provided with suitable 
scoops 38 as seen in FIG. 2. The fluid conduit means 32 comprises a cylindrical member rigidly 
connected to the respective pump and impeller rotors 32, 16 for rotation therewith in axial 
alignment with the outlet and inlet cavities 36, 20. 


The operation of the apparatus should be clear from the foregoing description. The pump and 
impeller are driven in a closed system, and as the two rotors rotate, they heat liquid in frictional 
contact with their exposed surfaces. In addition, the pump delivers liquid under pressure to the 
inlet cavity of the impeller from which the liquid is impelled through the passages 22 having 
restricted orifices 28 therein where the liquid is further heated. Due to the pumping action of the 
pump which positively delivers liquid under pressure to the inlet cavity of the impeller rotor 16, 
it is impossible for the inlet cavity to cavitate and thus liquid is at all times subjected to heating 
effects with substantially no loss in efficiency as can occur where a rotor is simply rotated in a 
body of liquid. The combined pumping action of the pump 30 and impeller 10 is highly adequate 
to ensure radial flow through the outlet port 14, and the device being served, such as a heat 
exchanger, and back to the inlet port 15. 


It will be apparent that the invention is susceptible of a variety of modifications and changes 


without, however departing from the scope and spirit of the appended claims. 


US Patent # 4,798,176 
Cl 122/26 ~ 17 January 1989 


Apparatus for frictionally heating liquid 
Eugene Perkins 


Abstract --- An impeller for frictionally heating liquid is arranged that upon rotation thereof in a 
liquid reservoir, liquid is forced from the exterior of the impeller through passages having 
restricted orifices therein to an inner outlet cavity closed on one side and having an axial opening 
on the other. The impeller not only heats the liquid due to the shear friction of the liquid with its 
outer surface, but the liquid flowing through these passages is further heated as it is forced 
through the orifices. The impeller serves both as a friction heater and a pump to circulate heated 
liquid through an outlet port in the housing to a heat utilization device and back to an inlet port. 


Description ~ 


This invention relates to liquid heating apparatus and more particularly to apparatus which heats 
liquid by friction. 


BACKGROUND OF THE INVENTION 


It is known to heat liquid by rotating a rotor in a reservoir of liquid, such an arrangement being 
shown in my U.S. Pat. # 4,424,797. It is also known to frictionally heat a liquid byforcing it 
through restricted orifices such an arrangement being shown in the patent to Horne et al. U.S. 
Pat. # 4,344,567. 


A problem associated with rotating a rotor in a bath of liquid is that there can be a cavitation 
problem wherein the liquid periodically separates at the interface between the rotor and liquid. 
Further, where the heated liquid must be transported to a heat utilization device, such as a heat 
exchanger separate pump means must usually be provided. 


SUMMARY OF THE INVENTION 


The object of the present invention is to provide an impeller comprising a rotor rotatable in a 
reservoir of liquid to heat the same through frictional shear of liquid at the interface between the 
rotor and the liquid. The rotor has a peripheral surface and a central outlet cavity which has an 
opening on one side of the rotor while its other side is closed. Fluid passages extend from the 
peripheral surface of the rotor to the outlet cavity and the passages are arranged relative to the 
axis of rotation of the rotor that upon rotation thereof in a predetermined direction liquid is 
forced to flow from the peripheral surface into the outlet cavity. Restricted orifices are positioned 
in the passages to cause the liquid flowing therethrough to be further heated. 


Another object of the invention is to provide the combination of an impeller of the foregoing 
nature and a closed housing defining a liquid reservoir and in which the impeller is rotatably 
mounted, the housing having an inlet port in radial alignment with the impeller rotor and an 
outlet port in axial alignment with the opening in the side of the outlet cavity whereby the rotor, 
by its outer surface and the restricted orifices not only serves as a liquid heater but it also serves 


as a pump to circulate the heated liquid through the outlet port and a heat utilization device, such 
as a heat exchanger, and back to the inlet port. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a vertical cross-sectional view showing the impeller of the invention mounted in a 
closed housing defining a liquid reservoir; and 


FIG: id. 


DETAILED DESCRIPTION OF THE INVENTION 


Referring now to the drawings, the numeral 10 defines the impeller of the invention which is 
adapted to be disposed within a closed housing 12 defining a reservoir containing a heat transfer 
liquid. The impeller 10 comprises a rotor 14 having a peripheral surface 16 and a central outlet 
cavity 18 having an axial opening on one side while being closed on the other. Fluid passages 20 
lead from the peripheral surface 16 of the rotor into the cavity 18, the passages 20 being arranged 
relative to the axis of rotation of the rotor that upon rotation thereof in a predetermined direction, 
as indicated by the arrow 22, liquid is forced to flow from the periphery of the rotor into the 
outlet cavity 18. Restricted orifices 24 are provided in each fluid passage proximate the outlet 
cavity 18 to cause liquid to be heated as it flows through the passages into the outlet cavity. 


Though it is within the purview of the invention for the passages to define various longitudinal 
paths for liquid flow, desirably the passages are straight, as shown, and equiangularly spaced 
about the axis of rotation of the rotor, the longitudinal axis of the respective passages sloping 
relative to the axis of rotation in the same direction as the predetermined direction of rotation as 
indicated by arrow 22. 


The entrances of the passages 20 at the peripheral surface 16 of the rotor are provided with 
scoops 25 which extend beyond the peripheral surface 16 and face in the same direction as the 
predetermined direction of rotation. 


In its position of use the impeller 10 is mounted in the housing 12 on a shaft 26 which extends 
through a wall of the housing and may be driven in the predetermined direction 22 by any 
convenient power source represented generally by the pully 28. The housing 12 has an inlet port 
30 connected to the outlet of a heat utilization device 32, such as a heat exchanger, and leading 
into the housing in substantially radial alignment with the rotor. The housing 12 also has an 
outlet port 28 in substantial axial alignment with the outlet opening of the outlet cavity and 
leading to the inlet of the heat utilization device. 


Desirably the rotor body of the impeller is made of a light-weight substance such as aluminum or 
even plastic. However, such substances are subject to erosion as the rotor is driven at a high rate 
of rotational speed through the liquid. To counter this problem, the scoops 25 and the restricted 
orifices 24 are formed on or in inserts 30, 32, respectively, having a hardness to resist such 
erosion. Means are provided, such as screw threads (not shown) or an interference fit for rigidly 
connecting the inserts to the rotor proximate the inlets and outlets, respectively, of the passages. 


In use, the described impeller of the invention has been found to heat the liquid to a high level in 
a short period of time with a high degree of efficiency and with no interruption in flow due to 
cavitation. 


Free Energy Generators (#2) 


Lajos Szucs: Magnetic Field Motor 
Xtec: Power Amplifying Antenna 


K-Capture Generator 
Nikola Tesla: Electric Car 


Democrat & Chronicle (Rochester NY) Sept 14, 1991 
"Top Secret Idea Keeps Dream Alive" 
Skeptics scoff but inventor sure it works 
by Christine Rook 


In the 13th century, Villard de Honnecourt, a French architect designed a weighted wheel that 
was to turn forever without the benefit of an external power source. The concept was sure to 
change the world, but it never worked, and neither has any perpetual motion machine that 
followed. 


Now, an Irondequoit man believes he has invented a motor that actually does run indefinitely and 
with no outside power source. Scientists are skeptical. They stand behind the laws of 
thermodynamics, but a t least one person said he has seen it work. 


Lajos "Louie" Szucs, a Hungarian-born auto repairman, has invented what he calls a magnetic 
field motor. He said it is powerful enough to drive a heater and warm most of his two-story 
home. Its source of start is a single jump-start from a 12-volt car battery. That one-time jolt 
supposedly powered it for 60 days. 


"It doesn't matter whether I got a high school education. You got to use your mind", he said in 
broken English at his home on St. Paul Blvd. "If Newton thought we fly to the moon, he would 
drop dead right here." 


Few people, however, have seen how the motor works. It wasn't operating last week. He had 
taken it apart and hidden the pieces in his house. He fears someone will steal his idea because 
only the heater attachments that hook to the motor have patent pending status with the US 
Government Patent & Trademark Office in Arlington VA. 


The motor, however, does not have patent pending status and could be claimed by someone else. 
Szucs, therefore, is cryptic when he talks about the motor. He has barely given the details to his 
financial backer and partner, Ronald A. Englert. And a handful of trusted friends have sealed 
envelopes, containing partial blueprints. If something were to happen to Szucs, the envelopes get 
sent to specific destinations. 


It's all cloak-and-dagger and probably the result of his losing one of his earliest inventions to a 
stranger for $15. Szucs had developed a set of special automobile tools when he first came to the 
United States in 1956. Szucs naively handed over the rights. 


"He thanks me for making him rich", Szucs said. 


He was just a teenager then but willing to work hard and bounce back. He and his wife, 
Magdalan, had left Communist Hungary for a better life. 


They settled in Glens Falls, Warren County, because a church there had sponsored their 
transport. But they remained just six months. Neither of them spoke English and job 
opportunities were scarce. They agreed to get on a bus and get out at the first large city. That was 
Rochester. 


"It was a tough time for the first 5 or 10 years", Szucs said. "Very few people helped us." 

But the Budapest native earned a good reputation as an auto body repariman. 

Englert, who said he has witnessed the perpetual motion machine work, stands behind Szucs and 
his inventions -- the magnetic-driven toys that Szucs developed for his son, Lajos Jr, an air 
compressor, and a car wax. 

Szucs has since decided to follow his dream full time and leave the auto repair business. He 
breathes and sleeps inventions. Some, like the perpetual motion machine, have actually come to 


him in dreams. 


"I see the universe. It's like blueprints, a puzzle", Szucs said. "When I get up in the morning, it's 
all there." 


His motor seems simple enough. A car battery puts a triangular driving shaft in motion and is 
then removed. The spinning shaft then runs a heater. Szucs said he has reduced his home heating 


bills from $300 to $400 a month to $45 or less per month. 


Szucs, a high school graduate, doesn't claim to understand everything about physics. He only 
knows that his machine works. 


What he finds difficult to accept is the cold reception that scientists have given him. Most 
believe a perpetual motion machine is impossible. 


"The likelihood? Zero", says Robert Snyder, a professor of mechanical engineering at Rochester 
Institute of Technology. "It violates the laws of thermodynamics." 


Physics professor Ronald Jodoin, also of RIT, added: "I would be skeptical." 


In reality, Szucs may not have a perpetual motion machine. He may simply have an extra- 
efficient motor. In fact, Szucs' lawyer, Howard J. Greenwald indicated Szucs may not make and 
perpetual motion claims in his patent application. 


Szucs refuses to give up on his machine. 
"I can't take failure. This is failure if someone tells you it doesn't work." 
Szucs' Patent (PDF Format, Requires Adboe Reader): 
USP # 5,131,461 
Heating Apparatus 
7-21-1992 
Lajos Szucs 


Applicant: Ronald Englert 

Classification: - international: F24D5/00; F28D1/047; F24D5/00; F28D1/04; (IPC1-7): 
F28F13/14 - european: F24D5/00; F28D1/047F 

Application number: US19910675440 19910326 

Priority number(s): US19910675440 19910326 


Abstract ~ A heater which is preferably rated at about 1,500 watts is described. This heater 
contains at least three separate heat exchangers; each of the heat exchangers contains heat 
exchanger tubes, and each of the heat exchangers contains a different fluid capacity. A blower 
passes cold air, in sequence, past the first heat exchanger, then past the second heat exchanger, 
and then past the third heat exchanger. At the same time, a pump forces a heated heat-exchange 
medium through the third heat exchanger, through the second heat exchanger, and then through 
the first heat exchanger. 


"Antenna claimed to amplify energy from mystery source" 
(Unidentified source, early 1980s) 


A Connecticut research company, Xtec Inc of New Britain, has announced the development of 
an invention that is claimed to have demonstrated the ability to amplify energy from 
conventional sources by using a specially-designed antenna to gather external power from the 
environment. 


According to an independent consultant who has reviewed the Xtech research to date: " What has 
been witnessed appears to be an energy absorption effect with the capability of tapping energy 
from an as yet unidentified outside source to do the required work. Proper understanding and 


useful application of this device will require more precise and quantitative investigation and 
experimentation.” 


Xtec describes its "energy amplifier" as a relatively simple device which extracts energy from 
the environment and utilizes it to supplement or amplify the power from an independent power 
supply such as a battery. "It uses a specially-designed antenna to gather this external power, 
which has been successfully applied in laboratory tests to power a metal-cutting lathe and an 
industrial tricycle." A patent application has been filed with the US Patent Office, and additional 
patent coverage is in preparation for all major industrial nations on a worldwide basis. 


Extec [sic] says that utilizing an antenna to draw in or amplify power is well known, and quotes 
US Patent # 2,813,242 [L.R. Crump: Powering Electrical Devices with Energy Abstracted from 
the Atmosphere] as demonstrating that energy can be extracted from the atmosphere through a 
properly designed antenna to provide useful power. Also that this patent shows that 
electromagnetic energy was captured in sufficient quantities to drive a transistor circuit. 


In the Xtec device an antenna operates as an dependent power supply for the system. An input 
signal turns on the power amplifying antenna which draws on the potential between two points in 
the environment to complete a circuit through a form of inductive coupling. The result is 
amplified energy for the load to be driven. It has been postulated that the energy being tapped 
exists between the antenna and either low frequency ground currents, or an external pulsing 
magnetic field. This has yet to be proven, and Xtec has initiated a full-scale research program to 
investigate the phenomenon. 


Xtec says that tests of this previously unknown principle were not intended to prove theories 
underlying the energy amplifier in a controlled, rigorously scientific manner, but that they do 
demonstrate a definite energy enhancement as well as the ability to recharge the batteries being 
used as the independent power supply to drive the energy amplifier. 


The ongoing research program seeks to define this phenomenon further and to indicate direction 
for practical commercial development of the enhanced energy which the amplifier produces. 


Xtec Incorporated is a privately held research firm currently engaged in several energy-saving 
projects. It is supported by Stampede Internal Resources, Ltd., a publicly-held company with 
extensive interests in natural gas exploration and in industrial energy-saving technology through 


its subsidiary Turbotech Products Inc. 


X-Tech: 533 John Downey Drive, New Britain, CT 06051; 203-224-3148/203-224-2409 


K-Capture Generator 


The Solid State K-capture Generator is a computer controlled system that utilizes the "K- 
Capture” principle to create electrical energy. 


K-capture has been known to give off tremendous amounts of energy but no one had discovered 
away to control the energy. The K-capture Generator does this and may prove to be one of the 
greatest source of energy discovered. 


Unshielded, it does emit x-ray particles. 


The prototype models (for manufacturing) were expected to produce a constant electrical current 
of at least 50kw and was predicted to handle surges and heavier loads of over 200kw for one to 
two hours before it heated up to a temperature that would automatically shut the power off. If 
this were to occur, there would be no harm sustained by the unit, but would have to be restarted 
when the unit's temperature lowers to approximately 60 F. 


Most American homes average 5 to 7 kw per day. However, a 100% electrically powered house 
could have peak usage of up to 35kw. With normal power usage, 50kw could handle from three 
to ten homes, depending on size and peak demand. Very few small commercial operations would 
ever require more than 50kw to supply their needs, if more power is required an additional unit 
or units could be added. Each one would operate as a standby unit and supply the required power 
without losing power as each one began its operation. 


One unit measures approximately 2' x 2' x 6' but can also be made smaller by using a different 
configuration when fitting the component parts together. 


On a standard basis, the unit normally supplies 5kw of AC power and 45kw of DC power. This 
can be altered by the use of external inverters, transformers, etc. 


It is estimated that under normal conditions that the fuel used will last over one million years. 
However, since it does use other non-moving components, it is expected to have malfunctions in 
such things as computer controls, diodes, capacitors, etc. When this occurs replacement would be 
required and the unit would have to be restarted. 

Starting the unit requires 120 volts and 400 watts [@3.33 amps]. The power available is on an 
"as needed" basis and if all power was shut-off, there would be no harm to the unit. 


The theory herein described is used as a power source by creating a radionuclide by K-capture. 


The process to reach this goal is initiated by producing a high intensity ultra-violet burst to cause 
an irregular condition where the K electrons in lithium isotope-6, creates a condition where K- 
capture is possible. 

The ultra-violet burst is produced with a nitrogen laser. It has been known for some time that a 
high voltage discharge and high current electric discharge in nitrogen gas will generate a pulse of 
coherent radiation at 3,371 angstroms. The laser action encounters an electron moving in the 
discharge, absorbing its energy. The encounter leaves the molecule in an unstable state. It usually 
falls to a state of lower energy by emitting a photon at 3,371 angstroms. 


The photon may encounter other excited molecules causing them to emit their energy in lock 
step with the encountering photon. The resulting pulse of radiation has twice the energy of each 
photon. This is laser action. 


The process continues as long as there are excited molecules along the path. The process soon 
stops because when a large number of molecules are excited, they will begin to cascade at 
random to lower states of energy. 

The numbers of molecules at lower levels build up rapidly, eventually exceeding those at upper 
levels and terminating the amplification. 


The laser quickly turns itself off even though there are excited molecules left behind. The turn 
off time is fast, usually less than ten-nanoseconds. 


Inducing laser action in nitrogen is dependent on constructing a mechanism that will 
instantaneously send a huge current of electrons at high voltage laterally through a column of the 
gas at a pressure of about 100 torr. 

An appropriate switching mechanism that can handle tens of thousands of amperes within 
nanoseconds turns out to be quite simple both in principle and in construction. 


No laser mirrors are needed, the optical gain of the rapid discharge is so large that the emission 
becomes super-radiant, that laser action takes place without an optical cavity. 


Ultraviolet lasers can be scaled to higher powers. A discharge path one meter long will develop 
an output pulse of almost one million watts. Output is emitted from both ends of the column of 
excited gas, but a mirror at one end will more than double the power at the other end. 


K-Capture Technical Information ~ 


In some instances, where the ratio of neutrons to protons is low, a type of decay has been found 
to exist. Where a proton is converted to a neutron in the nucleus by the capture of one of the 
extranuclear (orbital) electrons, thus: 


Proton + electron - neutron + neutrino 
Mass 1 0 1 0) 
Charge +1 -1 0 0 


with a neutrino being formed at the same time. The product of this type of radioactivity would 
have the same number as its parent, but its atomic number would be one unit lower. The decay of 
the unstable Fe55 is by orbital electron capture, and can be represented by the equation 


26Fe55 + -leO -- 25mn55 


The electron 0 which is captured by the iron nucleus being indicated by -1e0 on the left-hand 
side. 


The phenomenon described is referred to as a decay by electron capture. The electron is captured 
usually from the K level, or first quantum level, for such an electron is likely to be found near the 
nucleus; consequently, the expression K-electron capture, or K-capture is often employed. 
Instances of an electron being captured from the second quantum level, or L level, is not 
unknown although they are not common. The possibility of electron capture was predicted by the 


Japanese mathematical physicists H.Yukawa and S. Sakata in 1936. Proof of its reality was 
obtained in the United States by L. W. Alvarez in 1938. 


The detection of K-capture is dependent on the fact that the removal of a K-electron leaves a 
hole in the K quantum level. An electron from a higher quanta level will move in to fill the 
position, with the excess energy being emitted as a characteristic X-ray. Since K-capture 
precedes the electrons' transition and the emission of X rays, the X-ray will be the characteristic 
of the product nucleus with an atomic number one unit less. A case of this is Vanadium-49. The 
decay was found to be accompanied by the characteristic X-rays of the K series of the element of 
titanium. It is evident that Vanadium-49 decays by K-capture. 


When a Lithium-6 atom encounters an ultraviolet photon adding enough energy to cause a K- 
capture, its atomic number is changed and becomes a Helium-6 atom. Helium-6 is a radionuclide 
having a beta emission of 3.58 MeV. No other radiation is present except for a characteristic X- 
ray of Helium. 


Beta particles are captured in a magnetic field and stored in a capacitor bank before using their 
energy to do work. 


The number of reactions needed to produce a sizeable current flow is small. 


In the terms of energy needs, the usefulness of this process is clear. 


K~-CAPTURE GENERATOR 


NITROGEN 
LASER 


Tesla's Electric Car 


Excerpt from: "The Forgotten Art of Electric-Powered Automobiles" by Arthur Abrom 


..But, back to our electric automobiles -- in 1931, under the financing of Pierce-Arrow and 
George Westinghouse, a 1931 Pierce-Arrow was selected to be tested at the factory grounds in 
Buffalo, NY. The standard internal combustion engine was removed and an 80-hp 1800 rpm 
electric motor installed to the clutch and transmission. The AC motor measured 40 inches long 
and 30 inches in diameter and the power leads were left standing in the air -- no external power 
source! 


At the appointed time, Nikola Tesla arrived from New York City and inspected the Pierce- 
Arrow automobile. He then went to a local radio store and purchased a handful of tubes (12), 
wires and assorted resistors. A box measuring 24 inches long, 12 inches wide and 6 inches high 
was assembled housing the circuit. The box was placed on the front seat and had its wires 


connected to the air-cooled, brushless motor. Two rods 1/4" in diameter stuck out of the box 
about 3" in length. 


Mr. Tesla got into the driver's seat, pushed the two rods in and stated, "We now have power". He 
put the car into gear and it moved forward! This vehicle, powered by an AC motor, was driven 
to speeds of 90 mph. and performed better than any internal combustion engine of its day! One 
week was spent testing the vehicle. Several newspapers in Buffalo reported this test. When 
asked where the power came from, Tesla replied, "From the ethers all around us". Several people 
suggested that Tesla was mad and somehow in league with sinister forces of the universe. He 
became incensed, removed his mysterious box from the vehicle and returned to his laboratory in 
New York City. His secret died with him! 


It is speculated that Nikola Tesla was able to somehow harness the earth's magnetic field that 
encompasses our planet. And, he somehow was able to draw tremendous amounts of power by 
cutting these lines of force or causing them to be multiplied together. The exact nature of his 
device remains a mystery but it did actually function by powering the 80 hp AC motor in the 
Pierce Arrow at speeds up to 90 m.p.h. and no recharging was ever necessary! 


ke ke ke hen heed 


"Information about an Invention by Dr. Nikola Tesla, which is said to have harnessed 
Cosmic Energy" (Unidentified document circulated in the early 1980s) 


The following is a summary of an interview on 16 September 1967 of Peter Savo, a nephew of 
Dr. Nikola Tesla, by Derek Ahlers, an aeronautical engineer. An attempt was made to record 
Peter's answers to 36 questions prepared in advance. However, Peter talked very freely, in a 
somewhat rambling fashion, and repeatedly provided the answers before the questions were 
asked. In addition, since Mr Savo and Mr Ahlers have known each other for some 10 years, the 
subject had previously been discussed and some of this earlier information is included. 


Peter Savo was born in Knim, Yugoslavia, just before the turn of the century. As Yugoslavia was 
then a part of Austria, he entered the Austrian army and learned to fly at the military flying 
school at Wiener Neustadt. After World War | he emigrated to Italy. 


Dr Nikola Tesla was Peter's uncle on his mother's side. It was he who suggested that Peter come 
to the United States. He met Peter at the boat on arrival and seems to have taken a fatherly 
interest in him until his death... 


Sometime in 1931, Dr Tesla took Peter to Buffalo, NY for the unveiling and final testing of a 
new kind of automobile. Dr. Tesla acted somewhat mysteriously about it, would tell Peter 
nothing in advance, and even after he had seen the car, answered some of his questions with 
"Don't as any questions”. 


The car turned out to be a standard Pierce Arrow, with the engine removed and certain other 
components installed instead. The standard Clutch, gear box and drive train remained installed. 


Under the hood, there was a brushless electric motor, connected to the engine [?]. The engine 
was said to measure 40" long by 28" diameter. However, some of these figures may be estimates. 
Tesla would not divulge who made the motor. 


Set into the dash was a "power receiver" consisting of a box measuring about 24" long by 10" 
wide by 6" high, containing 12 radio tubes. Three of these tubes were model 70-L-7. A vertical 
antenna consisting of a 6-foot rod, was installed and connected to the power receiver. 


The receiver, in turn, was connected to the motor by two heavy, conspicuous cables. Two 
"spindles" (rods?) about 1/4" diameter by 3" long protruded form the receiver towards the driver. 
Tesla pushed these in before starting and said: "We now have power". These spindles were in 
line with the two power cables coming out of the back of the unit and presumable worked to 
separate power switches. 


There was a 12-volt Willard battery installed in the car, but it was for the lights only and much 
too small to run the car. In any case, the motor was an AC motor. 


Peter said that Dr Tesla had built the power receiver himself in his hotel room, and carried it to 
Buffalo. The motor was built for him by some unknown company. The motor was completely 
enclosed and when Peter first saw it, it was stopped. Later, after the engine was running, Dr 
Tesla asked Peter to look under the hood to check whether the fan was running. Peter asked what 
the fan was for and was told that "The engine is running pretty hot". Maximum engine speed was 
1800 rpm. Power rating was 80 hp. 


To start the car, Dr Tesla handed Peter an ignition-type key. Peter inserted it and a green light 
came on, on the dash. Dr Tesla thereupon said: "The engine is now in motion". The engine could 
not be heard from the driver's seat at all. When listening under the hood with the engine on, there 
was a Slight hum. The standard accelerator pedal was used to control engine speed. Clutch, brake 
and gearshift were unchanged. 


The instruments on the dash appeared to be standard ones. However, there was a voltmeter 
which was used to measure output of the receiver. Dr Tesla commented that the receiver had 
enough reserve power so that you could drive the car next to a house, connect the wiring, and 
light up the whole house. There was also some kind of hydraulic pressure gauge on the dash. 
Peter asked its purpose but Dr Tesla would not tell him. 


Peter drove the car for about 50 miles at speeds up to 90 mph (the speedometer was calibrated to 
120 mph). Power seemed at least as good as the normal Pierce Arrow engine. Acceleration in 
second gear seemed particularly good. Shifting gears seemed somewhat smoother than with a 
normal engine. 


Dr Tesla seemed enthusiastic on the first test ride and said, "Peter, this day will make history!" 
When Peter questioned the source of the energy to drive the car, Dr Tesla said: "It is a 
mysterious radiation that comes out of the ether." He said that he did not know where it came 
from but that it seemed to be available in limitless quantitites and that mankind should be 
thankful for it as it would soon drive boats, cars, trains and planes. Dr Tesla and Peter spent 8 


days in Buffalo, testing the car. Peter described on incident where they stopped the car at a traffic 
light and a bystander commented that he could see no smoke coming from the exhaust. Peter 
replied to him: "We don't have an engine". When they left Buffalo, Dr Tesla removed the 
"ignition" key and the radio tubes and took them with him. The car was left at a farmhouse some 
20 miles from Buffalo, not far from Niagara Falls. 


The car was kept under tight security and this was the reason for keeping it at such a remote spot. 
Peter heard a rumor that a secretary of Tesla's broke security and told General Electric about it 
and promptly got fired. Dr Tesla acted somewhat mysterious and would not answer many of 
Peter's questions. However, Peter considers this merely part of security measures and 
categorically ruled out any possibility of a hoax or practical joke. 


Peter knows of no specific persons to whom the car was shown. However, about a month after 
the Buffalo trip e got a phone call form Dr Lee De Forest who asked him: "How did you like that 
car?" Peter expressed his enthusiasm and De Forest then called Tesla one of the greatest living 
scientists. 


About 7 years ago Peter was approached by a Yugoslav diplomat then at the United Nations 
(Peter could not remember the name but has a record of it) who asked if he could find the engine 
and power receiver of that car. He dropped the name Rockefeller and said that they "could make 
millions" if they had this engine to copy. Peter made some attempts to comply, but without 
results. Peter is very anti-Tito and probably did not try very hard. The diplomat died about two 
years ago. 


Asked whether he knew of any other applications of this type of power, Peter said that Tesla was 
negotiating with some big shipbuilding concern to build a boat with such an engine. However, 
when he asked questions about this, Dr Tesla got annoyed and Peter never found out who the 
company was. 


When asked whatever happened to the car, Peter said that he had heard that it had been shipped 
to Yugoslavia. However, he has written to friends in Yugoslavia about this and they replied that 
nothing ever arrived. 


Upon being asked whether there was any possibility that drawings of the car might be in 
existence somewhere, Peter said there was a man in some town in Pennsylvania who might just 
have such information. 


Peter Savo is a lonely, bored old man, living in a cheap Manhattan hotel and supported by his 
two sons who are US Navy pilots in Viet Nam. His idleness and worries have induced a nervous 
condition with certain accompanying physical symptoms. I told Peter that he needed an aim and 
purpose in life and that reconstructing the facts of Dr Tesla's invention and giving them to eh 
world would be such a purpose, to say nothing of a probable financial reward. Peter thereupon 
said that he would phone the man in Pennsylvania and would phone others in Akron Ohio and in 
Chicago. He will also write to his relatives in Yugoslavia, who are surviving members of the 
Tesla family, to get all possible information. 


Since Peter was very poorly off financially, I gave his $20 out of my own pocket for the phone 
calls and postage. Peter is quite intelligent but lacks a formal education and has quite a thick 
accent. It is possible that he may be unable to reach the people he has in mind. However, in that 
event, it is still possible that a search by an experienced investigator who visits the places 
mentioned above, might locate them. However, this would of course cost more money and the 
question would then arise as to who has sufficient interest in this information to pay the 
expenses... 


Excerpts from Keelynet BBS Posts on this topic ~ 


Some fellow called up from Indiana or somewhere like that.. He says he has a fairly detailed 
article on the TESLA mystery power box as detailed in TESLAFE.ZIP... claims there were only 
three tubes and they were all BEAM RECTIFIER TYPES, hell he even gave us the tube 
numbers (70L7GT)... 


Re: The beam rectifier tubes reportedly used in Tesla's box... rectification implies the 
reception of an AC signal, which might imply that Tesla had another "toy" nearby broadcasting 
power, albeit on a smaller scale than some of his earlier projects. We believe this to indicate a 
smaller Wardenclyffe but there is no evidence of this.... 


The following data is copied verbatim from the 1964 RCA Receiving Tube Manual. The 
7OL7GT is listed as a discontinued type so the wonderful descriptions of other tubes in the 
manual is unavailable for this type; however, a table of discontinued types at the back of the 
manual provided the following. The diagram is, of course, irreproducible in ASCII but it looks 
like a very ordinary keyed octal glass tube of its period, at 1-3/16" diameter, 2-7/8" high (above 
chassis). It does not possess a metal "tit" at the top. It appears that it's a dedicated-application 
tube for radio receivers (it both rectifies and amplifies, cutting down on tube count and saving 
manufacturing dollars), so lam immediately skeptical about any real significance to this type. 
There are related types, including the 117L7GT, but no direct substitution. Antique Electronic 
Supply in Tempe AZ apparently stocks this tube. The tube, used as indicated, appears very 
ordinary, however we can assume that Tesla did not exactly follow RCA recommended 
application tolerances (i.e. he hacked it). 


TOL7GT : RECTIFIER - BEAM POWER TUBE 
Heater Voltage: 70 V 
Heater Current: 150 mA 


Use(s): Amplifier Unit as Class A Amplifier... Half Wave Rectifier 
CHARACTERISTICS AS AMPLIFIER 


Plate Supply > 110 V 
Grid Bias Volts =: -7.5 V 
Screen Supply > 110 V 
Screen Current >3.0mA 
Plate Current : 40.0 mA 


AC Plate Resistance : 15000 ohm 
Transconductance +: 7500 microomhs 
Amplification Factor : 
Load for Power Output: 2000 ohm 
Power Output : 1.8 W 


CHARACTERISTICS AS RECTIFIER 


Max. Peak Inverse Volts: 350 V 
Max. DC OutputmA :70mA 
Max. Peak PlatemA :420mA 
Minimum Total Effective 

Plate Supply Impedance : 10 ohm 


The following are the details as removed from the file TESLAFE1 : 


The standard internal combustion engine was removed and an 80-HP 1800 rpm electric motor 
installed to the clutch and transmission. The AC motor measured 40 inches long and 30 inches 
in diameter and the power leads were left standing in the air --- no external power source! 


He then went to a local radio store and purchased a handful of tubes (12), wires and assorted 
resistors. A box measuring 24 inches long, 12 inches wide and 6 inches high was assembled 
housing the circuit. The box was placed on the front seat and had its wires connected to the air- 
cooled, brushless motor. Two rods 1/4" in diameter stuck out of the box about 3" in length." 


We will first of all note the use of an AC coil motor. This alone tells us that the Tesla device was 
superior and not so dependent on tuning as was Moray's machine which could only power 
RESISTIVE loads. All universal energy moves in WAVES and so is essentially for alternating 
current (AC). That is why Moray called his book "THE SEA OF ENERGY IN WHICH THE 
EARTH FLOATS". The entire universe is continually bathed in these AC energies and they 
cover the entire frequency spectrum. 


What intrigues the hell out of me was how Tesla could use "off-the-shelf" vacuum tubes and 
other components, put them together in the correct configuration and make it work. 


Another point we should note is the list of components : 
1) 12 Vacuum Tubes 

2) Wires 

3) Assorted Resistors 

4) 1/4" diameter rods 3" in length 


NOTE, NO CAPACITORS! The wires could have been simply for connection or wound as coils. 
The 1/4" rods were either BUS BARS for power output taps OR more likely ANTENNAS! 
Resonant circuits can be constructed using several techniques. You can achieve the same effect 
from : 

1) Resistors AND capacitors 


2) Capacitors AND coils 
3) Coils AND resistors 


So, in the case of the Tesla Power Box, he either wound his own coils or simply used the wire to 
connect the resistors with the vacuum tubes. I am of the opinion that he used the wire ONLY for 
connection and DID NOT USE COILS! I also think he used a DIODE somewhere in the circuit 
in order to tap ONLY one polarity. 


We have no specifications for the AC motor that Tesla used in the auto, so we have no idea if it 
was single or polyphase. In the case of a single phase motor, it only requires a single winding 
which projects a magnetic field that rotates according to the increase or decrease of the 
alternating current. 


A polyphase (poly = two or more) motor uses multiple windings which are fed by phased input 
currents that alternate in such a manner as to reinforce each other. In the case of a 3 phase motor, 
the currents are phased 120 degrees apart. This gives much greater torque to the motor but 
requires 3 times the current because it uses 3 times the input energy. 


Since the box powered an AC (coil) motor, it is probable it was TUNED to one or more 
frequencies, most likely polyphased frequencies. So, if the 3" long rods were in fact 
ANTENNAS, we can calculate their frequency by using the following : 


(I cannot express Lambda here so we will use w for wavelength) 


w = wavelength 
v = velocity of propagation 
f = signal frequency 


A short example: w = v/f = wavelength in feet 
w = 984,000,000/1,500,000 = 656 feet 
f = 984,000,000/656 = 1,500,000 or 1.5 MHZ 


3 inches x 4 = 1 foot 
984,000,000/1 = 984,000,000 
984,000,000/4 = 246,000,000 or 246 MHZ 


This would indicate the 3" rods (if they were truly 3" in length and functioning as antennas) 
would resonate at 246 MHZ. 


Because of the parts list description, I am of the opinion that it was a DUAL circuit. That is, 6 
vacuum tubes and one 1/4" diameter 3" rod along with assorted resistors were to pick up and 
"pump" ONLY the positive going signals, while the other 6 vacuum tubes, rod and resistors did 
the same for the negative going signals. Such a scheme could either use PARALLEL or 
SERIAL connections of the vacuum tubes. Since current conduction is proportional to surface 
area, one would think that a parallel arrangement of the vacuum tubes with all INPUTS 


connected to one antenna source and all OUTPUTS connected to a common terminal attached to 
the load, would provide for the MAXIMUM current flow from incoming energy waves. 


The nature of these "energy waves" is the question here. Are they cosmic rays, electrostatic, 
Schumann peaks, magnetic force, something "other" or Aether flow into the neutral centers of 
mass as per Keely. 


Vacuum tube construction takes several forms. Of these, the simplest is two plates separated by 
a grid wire. When the bottom plate is heated, thermally induced ions (thermionic emissions) are 
emitted by the bottom plate. The grid can be biased by the application of voltage to increase, 
decrease or halt the flow of these ions to the upper plate. 


Other forms include more plates with more grids to allow better control of the ion flow. By 
proper biasing, vacuum tubes can be operated as switches, modulators or amplifiers among other 
uses. 


Vacuum tubes operate primarily with high voltages that control the ion flows. Modern transistors 
are equivalent to vacuum tubes except that they operate using CURRENT instead of voltage. 
Transistors equate to Vacuum tubes by the following comparisons : 


Vacuum Tube ~ Transistor ~ Polarity 
Voltage ~ Current 

Lower plate ~ Emitter ~ negative-cathode 
Grid ~ Base ~ neutral 

Upper plate ~ Collector ~ Positive-anode 


In the case of the Tesla Power Box, the vacuum tube appears to function as a "pump", collecting 
incoming current in the form of ion intensification. Once this "compressed" ion field reaches a 
certain density, the pump allows it to be released into the next stage of the circuit, be it the actual 
load or another vacuum tube. 


So if the circuit is 6 vacuum tubes in parallel, all fed from a common antenna, outputting to a 
common load terminal, then the common antenna input would feed all vacuum tubes with the 
same wave. This would give the greatest CURRENT accumulation because of the EXPANDED 
SURFACE AREA of the paralleled tubes. 


Note, these vacuum tubes most likely operate in the "cold cathode" mode since the heaters of the 
vacuum tubes were not fed by any outside voltage to provide the heat for the more orthodox 
therionic emission. 


If the vacuum tubes are hooked in series, then one "pump" would feed another "pump" to get 
successively higher densities of electrons. This would give higher VOLTAGES because of 
increased PRESSURE. 


Keep in mind that electricity is much like air or water. We can think of voltage as pounds per 
square inch (PSI) and current as cubic feet per minute (CFM). That is PSI is pressure, CFM is 


flow. Another analog is comparing a river to electricity. In such a comparison, the speed of the 
river is the VOLTAGE or pressure while the width of the river is the CURRENT or rate of flow. 
Such a comparison shows WHY current requires THE GREATEST SURFACE AREA for the 
maximum flow. Fuses function on just this principle, when the current flows over the surface of 
the fuse, it creates heat. If too much current flows, it creates too much heat causing the fuse to 
melt and separate. The more surface area the fuse, the greater the amount of current can flow, 
another reason to not place a penny in a fuse socket. 


So we have two antennas (1/4" diameter, 3" long rods), two sets of 6 vacuum tubes connected 
together by wire and assorted resistors. As the waves of energy are collected by the 3" rods, 
positive on one, negative on another, the energy builds up in the form of increased ions in each 
of the paralleled vacuum tubes. As in Moray's generator, the circuit will feed whatever load is 
attached as long as it does not EXCEED the current carrying capacity of the circuit 
components. What we have is an energy pumping system. 


Excerpt: Secrets of Cold War Technology --- Project HAARP and Beyond, by Gerry Vassilatos 
(ISBN 0-945685-20-3); "Tesla's Electric Car" (page 91) 


Tesla had already considered the condition of charged particles, each representing a tightly 
constricted whorl of aether. The force necessarily exerted at close distances by such aetheric 
constrictions was incalculably large. Aetheric ponderance maintained particulate stability. 


Crystalline lattices were therefore places within which one could expect to find unexpected 
voltages. Indeed, the high voltages inherent in certain metallic lattices, intra-atomic field 
energies, are enormous. The close Coulomb gradient between atomic centers are electrostatic 
potentials reaching humanly unattainable levels. 


By comparison, the voltages which Tesla once succeeded in releasing were quite insignificant. In 
these balanced lattices, Tesla sought the voltages needed to initiate directed aetheric streams in 
matter. 


Once such a flow began, one could simply tap the stream for power. 


In certain materials, these ether streams might automatically produce the contaminating 
electrons, a source of energy for existing appliances. One could theoretically then "tailor" the 
materials needed to produce unexpected aetheric power with or without the attendant detrimental 
particles. 


Tesla did mention the latent aetheric power of charged forces, the explosive potentials of bound 
Ether, and the aetheric power inherent in matter. 


By these studies, Tesla sought replacement for the 100,000,000 volt initiating pulses which 
natural law required for the implementation of space Ether. Tesla had long been forced to 
abandon those gigantic means by other, less natural laws. 


Thereafter, Tesla shifted his attentions from the appreciation of the gigantic to an appreciation of 
the miniature. He sought a means for proliferating an immense number of small and compact 
aether power receivers. 


With one such device, Tesla succeeded in obtaining power to drive am electric car. But for the 
exceptional account which follows, we would have little information on this last period in Tesla's 
productive life, one which very apparently did not cease its prolific streams of creativity to his 
last breath. 


The information comes through an unlikely source, one rarely mentioned by Tesla biographers. 
It chanced that an aeronautical engineer, Derek Ahlers, met with one of Tesla's nephews then 
living in New York. Theirs was an acquaintance lasting some 10 years, consisting largely of 
anecdotal commentaries on Dr. Tesla. Mr. Savo provided an enormous fund of knowledge 
concerning many episodes in Tesla's last years. 


Himself an Austrian military man and a trained aviator, Mr. Savo was extremely open about 
certain long-cherished incidents in which his uncle's genius was consistency made manifest. Mr. 
Savo reported that in 1931, he participated in an experiment involving aetheric power. 
Unexpectedly, almost inappropriately, he was asked to accompany his uncle on a long train ride 
to Buffalo. 


A few times in this journey, Mr. Savo asked the nature of their journey. Dr. Tesla remained 
unwilling to disclose any information, speaking rather directly to this issue. Taken into a small 
garage, Dr. Tesla walked directly to a Pierce Arrow, opened the hood and began making a few 
adjustments. In place of the engine, there was an AC motor. 


This measured a little more than 3 feet long, and a little more than 2 feet in diameter. From it 
trailed two very thick cables which connected with the dashboard. In addition, there was an 
ordinary 12 volt storage battery. The motor was rated at 80 horsepower. 


Maximum rotor speed was stated to be 30 turns per second. A 6 foot antenna rod was fitted into 
the rear section of the car. 


Dr. Tesla stepped into the passenger side and began making adjustments on a "power receiver" 
which had been built directly into the dashboard. 


The receiver, no larger than a short-wave radio of the day, used 12 special tubes which Dr. Tesla 
brought with him in a boxlike case. 


The device had been prefitted into the dashboard, no larger than a short-wave receiver. Mr. Savo 
told Mr. Ahler that Dr. Tesla built the receiver in his hotel room, a device 2 feet in length, nearly 
1 foot wide, a 1/2 foot high. 


These curiously constructed tubes having been properly installed in their sockets, Dr. Tesla 
pushed in 2 contact rods and informed Peter that power was now available to drive. 


Several additional meters read values which Dr. Tesla would not explain. Not sound was heard. 
Dr. Tesla handed Mr. Savo the ignition key and told him to start the engine, which he promptly 
did. Yet hearing nothing, the accelerator was applied, and the car instantly moved. Tesla's 
nephew drove this vehicle without other fuel for an undetermined long interval. 


Mr. Savo drove a distance of 50 miles through the city and out to the surrounding countryside. 
The car was tested to speeds of 90 mph, with the speedometer rated to 120. 


After a time, and with increasing distance from the city itself, Dr. Tesla felt free enough to speak. 
Having now become sufficiently impressed with the performance of both his device and the 
automobile. 


Dr. Tesla informed his nephew that the device could not only supply the needs of the car forever, 
but could also supply the needs of a household - with power to spare. When originally asked how 
the device worked, Tesla was initially adamant and refused to speak. 


Many who have read this "apocryphal account" have stated it to be the result of an "energy 
broadcast". This misinterpretation has simply caused further confusions concerning this stage of 
Tesla's work. He had very obviously succeeded in performing, with this small and compact 
device, what he had learned in Colorado and Shoreham. 


As soon as they were on the country roads, clear of the more congested areas, Tesla began to 
lecture on the subject. Of the motive source he referred to "a mysterious radiation which comes 
out of the aether". The small device very obviously and effectively appropriated this energy. 


Tesla also spoke very glowingly of this providence, saying of the energy itself that "it is 
available in limitless quantities". 


Dr. Tesla stated that although "he did not know where it came from, mankind should be very 
grateful for its presence”. 


The two remained in Buffalo for 8 days, rigorously testing the car in the city and countryside. Dr. 
Tesla also told Mr. Savo that the device would soon be used to drive boats, planes, trains, and 
other automobiles. Once, just before leaving the city limits, they stopped at a streetlight and a 
bystander joyfully commented concerning their lack of exhaust fumes. 


Mr. Savo spoke up whimsically, saying that they had "no engine". They left Buffalo and traveled 
to a predetermined location which Dr. Tesla knew, an old farmhouse barn some 20 miles from 
Buffalo. Dr. Tesla and Mr. Savo left the car in this barn, took the 12 tubes and the ignition key, 
and departed. 


Later on, Mr. Savo heard a rumor that a secretary had spoken candidly about both the receiver 
and the test run, being promptly fired for the security breach. About a month after the incident, 
Mr. Savo received a call from a man who identified himself as Lee De Forest, who asked how he 
enjoyed the car. 


Mr. Savo expressed his joy over the mysterious affair, and Mr. de Forest declared Tesla the 
greatest living scientist in the world. Later, Mr. Savo asked his uncle whether or not the power 
receiver was being used in other applications. 


He was informed that Dr. Tesla had been negotiating with a major shipbuilding company to build 
a boat with a similarly outfitted engine. Asked additional questions, Dr. Tesla became annoyed. 
Highly concerned and personally strained over the security of this design, it seems obvious that 
Tesla was performing these tests in a desperate degree of secrecy for good reasons. 


Tesla had already been the victim of several manipulations, deadly actions entirely sourced in a 
single financial house. For this reason, secrecy and care had become his only recent excess. 


Hugh FRANKLIN 


Plant-Based Milk Substitute 


('' Mechanical Cow " ) 


National Enquirer ( 12-8-1968 ), p. 28 


Inventor Gets 40 Quarts of Milk an Hour from Mechanical 
Cow 


by 
Frank Foster 


Dr Hugh Franklin has a "cow" in his backyard that can eat 1123 Ibs of fodder and 
yield 40 quarts of milk -- every hour. What's more, the milk that it gives is 
homogenized. 


But the "cow" doesn't look anything like a cow -- because it's not a real cow. it's a 
mechanical one that Dr Franklin, a chemical engineer of London, built after 8 years of 
experiments at a cost of $8500 in second-hand parts, and it may literally be a life- 
saver for any countries where weeds are plentiful but cows are scarce. 


The mechanical cow is about 5 times as efficient as the genuine animal when it comes 
to making milk. 


"Real cows can only get about 4 Ibs of protein out of 100 lbs of fodder", Dr Franklin 
said when interviewed by an ENQUIRER reporter. "Our process yields 20 Ibs". 


Dr Franklin has spent most of his working life developing processes for the food 
industries. he describes himself as "a bit of an inventor". 


He was led to invent the mechanical cow by a visit to a British agricultural experiment 
station where scientists had been working for 15 years on the problem of producing a 
solid protein that could be eaten in underdeveloped parts of the world. 


Protein is the scarcest of the food components that are vital to a nourishing diet. In 
those parts of the world where the population os chronically undernourished, shortage 
of protein in the diet usually is the cause. 


Several artificial proteins have been developed, but their strange taste and texture 
have kept them from becoming popular among those who need them. 


"The scientist at the experimental station were interested in getting solid protein", Dr 
Franklin said. "I decided to take it a step further and get milk". 


This involved studying how the cow gets it. Dr Franklin's method closely resembles 
that of the cows. 


Unlike the horns-hoof-and-hide variety, Dr Franklin's "cow" is anything but a fussy 
eater. "We use any domestic vegetable waste. Brussel sprout trimmings, cauliflower 
leaves, cabbage, spinach, beet tops -- anything handy. I am using sugar cane leaf, 
ferns, herbs and plants. And grass, too". 


The raw material first goes into a shreddeer that grinds it a good deal finer than the 
cows' jaws do. "You feed in the raw material at the top, and out of the bottom comes a 


pourable pulp", Dr Franklin said. 


"The pulp then goes into a centrifuge -- a sort of giant spin-dryer -- that whirls at 800 
rpm. We then end up with a tank full of green juice. 


"This green juice then goes to a machine that extracts the gummy matter. 


"After that comes another, smaller centrifuge that takes out more particles and leaves 
a clear juice. 


Now comes the trickiest part of the process. 


The clear juice is finally passed to a device called an "electro-dialyzer", a stack of 
plastic frames containing stainless steel filters and electrical terminals. 


When an electric current is passed through the juice, any plant poisons colelct at the 
terminals. Different plants have different poisons and the material of which the 
electrodes are made has to be changed depending upon what poison is to be extracted. 


"What comes out of the electro-dialysis is a pure, colorless liquid with a bit of a head 
on it, due to the gases released by the electric current. 


This then passes to the protein-collecting tank, where the protein quickly sinks to the 
bottom. It is almost white. We collect it together with a measured amount of the fluid. 
We add some oil and unrefined sugar -- to keep the milk nice and white -- heat it up to 
homogenize it ... and it's milk". 


Soya and sunflower seed oil are the oils Dr Franklin generally adds. The mechanical 
"cow" also can digest cotton seeds, soybeans, cashews, or other oily nuts and seeds 
added to the shredder at the beginning of the process. Since these are all vegetable 
oils, the milk forms no cholesterol in the drinkers' blood, as animal fats do. 


Mexico and Chile, where there is not enough milk to meet the needs of the population, 
have expressed interest in Dr Franklin's invention, but the one country that already is 
importing the milk is Sweden, where there is no shortage of dairy products. 


"There is a dietary angle to this, too", Dr Franklin pointed out to The ENQUIRER. "In 
Sweden the milk is used by vegetarians and by those people -- about 1 in 1000 -- who 
are allergic to cow's milk. 


"We're also finding that hospitals want it for infant feeding. it is used for a condition 
called galactosemia, in which the infant can't keep down cow's milk or its own 


mother's milk". 


The only thing that plant milk doesn't have that is found in cow's milk is lactose, or 
milk sugar. 


"I don't think lactose is very important", says Dr Franklin. "It can be fatal for some 


infants. Cow's milk, after all, is made for calves. Ours is made for humans". 


Although he could not comment on plant milk itself, since he did not have a complete 
analysis of it, Dr W.F. Shipe, Prof. of Food Science at the New York State College of 
Agriculture, Cornell University, pointed out that it is not too difficult to make various 
combinations of ingredients that roughly resemble milk. 


Most of these, he said, are laboratory curiosities. 
Whether or not they will provide the same nourishment as cow's milk is the question. 


"It all depends upon whether the protein is in a form that's usable by humans". Dr 
Shipe said. 


"Alfalfa, for example, is high in protein, but the protein is not in a form that we can 
make use of. The same is true of fingernails. 


"The fingernails are almost pure protein, but biting your nails is no way to get 
nourishment". 


The man who sparked Dr Franklin's interest in the problem of providing protein for 
the underfed areas of the world is one of the world's leading reserachers in protein 
production: Dr N.W. Pririe, of the British government's Rothamsted Experimental 
Station. 


Queried by The ENQUIRER, Dr Pririe gave his approval, with a reservation. 


"Plant milk is in a form that is safe and usable for humans", he decalred, "but it has 
only about 75% of the nourishment of ordinary cow's milk". 


The inventor drinks it himself, almost exclusively, and claims that he has served it to 
friends, in tea. "They all seem to like it". 


This reporter asked Dr Franklin whether the mechanical cow also produced any usable 
side product similar to animal-produced fertilizer. 


"Certainly", said Dr Franklin. "We use the residue from the milk process as a 
fertilizer". 
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Abstract 


In preparing a milk substitute, non-woody plant material, e.g cabbage leaves, is 
macerated, with water if necessary, and the resultant pulp filtered, preferably after 
agitation with decolourizing carbon, to produce a filtrate from which the protein is 
precipitated, e.g. by heating to 55 to 90 C., and decanted or centrifuged out to yield a 
slurry which is converted to a colloidal dispersion, e.g. using a colloid mill. The 
colloidal dispersion, which may also be prepared by vacuum evaporating the filtrate at 
or below 30 DEG C., is then blended with an aqueous emulsion of a vegetable fat, e.g. 
maize oil, containing 2 to 5% by weight, of fat, a small amount of soya lecithin as 
emulsifier, and, if desired 3 to 5% of unrefined sugar, to produce an emulsion, 
preferably of droplet size 5 to 20 m , to which further additions, e.g. of vitamins 
and/or mineral supplements, may be made. The milk-substitute emulsion may be 
dried, condensed or converted to cheese or yogurt. A modification of the process 
comprises adding live yeast to the precipitated and separated protein slurry, 
autolysing, e.g. at 50 to 55 C. for 24 hours, separating the liquid (now containing 
hydrolysed protein) from the resultant mixture, adding to this liquid an amount of 
separated protein substantially equal to the hydrolysed protein it contains, and then 
blending the resultant suspension with an aqueous emulsion of a vegetable fat. 


The invention relates to a vegetable based milk substitute and to a process for its 
production. 


The process of the present invnetion for the production of the vegetable based milk, 
hereinafter referred to as "milk", comprises macerating non-woody plant material, 
filtering the resultant pulp, treating the filtrate to cause the protein therein to separate 
out, if necessary removing and supernatant mother liquor from the separated protein 
and converting the protein into a colloidal suspension, or alternatively heating the 
fitlrate to cause the protein to separate directly as a colloidal suspension in the mother 
liquor, and blending the protein with an aqueous emulsion of a vegetable fat, if 


necessary adding natural sugar. 


It is preferred to use as the non-woody plant material the green parts of the plants, 
particularly the waste outside leaves of, for example, cabbage and brussel sprouts. 


After the plant material has been macerated with or without water, it is preferred to 
agitate the resulting pulp with a decolorizing agent, for example decolorizing carbon, 
before filtration in order to obtain a pale colored filtrate. 


Various methods can be used for causing the protein in the filtrate to separate out, the 
simplest method being to heat the filtrate up to a temperature of from 55 to 90 C., 
generally 75 C, thereby causing the protein to floculate. The flocculated protein is 
then separated from the mother liquer by decantation or centrifuging and the resultant 
slurry is treated in, say, a colloid mill to obtain a colloidal suspension. In some cases, 
depending on the raw material used, thin-film evaporation can be used in place of 
bulk heating. A preferred method of separating out the protein consists in controlled 
removal of liquid from the filtrate by vacuum evaporation at a temperature not 
exceeding 30 C, to the point where the protein separates out as a colloidal suspension. 
This last method obviated the need for converting the separated protein into a 
colloidal suspension in a separate step. 


The colloidal suspension of plant protein produced is in a final stage blended with an 
aqueous emulsion of a vegetable fat, for example maize oil preferably containing from 
2 to 5% advantageously 3% by weight of fat and a small amount of added unrefined 
sugar, for example 3 to 5% by weight. In addition there may be incorporated in the 
milk mineral and/or vitamin supplements. The milk produced in this way can then be 
pasteurized and bottled. 


The vegetable based milk substitute provided by the invnetion is also novel and is 
defined as a stable, completely homogeneous double emulsion of fine droplet size of 
(1) and assimilable aqueous colloidal suspension of plant protein in water and (2) an 
aqueous emulsion of vegetable fat with or without added unrefined sugar. 


The droplet size is preferably within the range of 5 to 20 microns, conveniently 15 
microns. 


The milk may also contain added vitamin and/or mineral supplements. 


The product of the invention is substantially identical in both taste and appearance to 
cows milk, being of good "palate" and creamy consistency. 


Using the methods conventionally employed in the dairy industry the milk provided 
by the invention can be converted into dried or condensed milk or cheese or yogurt. 


The invention is further illustrated by the following examples: 
EXAMPLE 1 


1 kg of brussels trimmings were macerated in a high-speed mincer together with 100 
ml water to form a fine pulp. 


The pulp was agitated by recycling through a centrifugal pump for 45 minutes with 10 
grams decolorizing carbon. Temperature 25 C. 


The mass was then filtered through a leaf-filter, and the residue washed with 100 ml 
warm water ( 30 C ). 


The clear liquor, which was quite light in color ( not necessarily colorless) was then 
heated to a temperature of about 65 C and the temperature very slowly raised from 
this point. Precipitation soon commenced and was complete within 5 minutes, the 
final temperature was in the region of 70 C. 


The precipitated curd quickly settled and the top liquor was separated by decantation. 
The top liquor ( usually treated with a further 0.2% of its volume of decolorizing 
carbon to remove any residual odors) was vacuum concentrated to reclaim the 
carbohydrate of the leaf and contained a small proportion of sugars. Part of this was 
used in the final milk for the carbohydrate portion, usually about one-third. 


The settled curd was washed twice with hot water ( 70 C) and after settling the second 
time was put through a wet colloid mill fitted with fine-grained stones whereby the 
particle size of the curd suspension reached the order of 5 microns. 110 grams were 
obtained in this way. 


Meantime 10 gr maize oil ( or a 50:50 mixture of maize and soya oils) was 
homogenized with 50 mol hot water at 60 C) in a mechanical homogenizer. To the oil 
was added 2.5 gr soya lecithin as emulsifier, and to the water, 30 gr of a decolorized 
aqueous extraction of dates containing 5.3% of soluble solids. Commercially available 
date syrup was generally used. The final volume was 110 ml by topping up with 
water. 


The protein and oil fractions were finally mixed together without undue agitation (it is 
important not to whip a lot of air into the mixture) and the milk was ready for test. 


The milk may then be pasteurized at 75 C for 5 minutes followed by rapid chilling. 
The final quantity of milk os thus 220 ml. 


EXAMPLE 2 


Separated protein curd was formed as described in Example 1. 100 parts of this 
protein are intimately mixed with 15 parts of fresh pressed yeast together with 
sufficient water to produce a fluid mixture and the mixture autolyzed at 50 to 55 C for 
24 hours. The autolysate is centrifuged and the clear liquor retained. This liquor now 
contains most of the original protein in the hydrolyzed form as solid amino acids. To 
this is now added an equal amount of pure unhydrolyzed plant protein, to produce a 
mixture containing both hydrolyzed and unhydrolyzed protein is finally emulsified 
with the requisite fat proportion as previously. 


EXAMPLE 3 


Clear leaf or plant juice is prepared as previously. Decolorization is made using an 
increase of 15% absorbent carbon to remove completely any residual vegetable 
flavors. The juice is filtered and the clear liquor evaporated under sufficient vacuum 
to a concentrate at a temperature not higher than 30 C. After evaporation to 5 or 6 % 
solids whereupon the liquid becomes opalescent (giving a good milk-like appearance) 
the resultant liquid then constitutes the protein base for the complete milk. Final 
additions are made as hitherto. 


What We Claim Is ... 


Wesley W. GARY 


Magnetic Motor 


Harper's New Monthly Magazine (March 1879, pp. 601-605) 


With an ordinary horseshoe magnet, a bit of soft iron, and a common shingle-nail, a practical 
inventor, who for years has been pondering over the power lying dormant in the magnet, now 
demonstrates as his discovery a fact of the utmost importance in magnetic science, which has 
hitherto escaped the observation of both scientists and practical electricians, namely, the 
existence of a neutral line in the magnetic field --- a line where the polarity of an induced magnet 
ceases, and beyond which it changes. With equally simple appliances he shows the practical 
utilization of his discovery in such a way as to produce a magnetic motor, thus opening up a 
bewildering prospect of the possibilities before us in revolutionizing the present methods of 
motive power through the substitution of a wonderfully cheap and safe agent. By his 
achievement Mr. Wesley W. Gary has quite upset the theories of magnetic philosophy hitherto 
prevailing, and lifted magnetism out from among the static forces where science has placed it, to 
the position of a dynamic power. The Gary Magnetic Motor, the result of Mr. Gary's long years 
of study, in a word, a simple contrivance which furnishes its own power, and will run until worn 
out by the force of friction, coming dangerously near to that awful bugbear, perpetual motion. 


The old way of looking at magnetism has been to regard it as a force like that of gravity, the 
expenditure of an amount of energy equal to its attraction being required to overcome it; 


consequently its power could not be availed of. Accepting this theory, it would be as idle to 
attempt to make use of the permanent magnet as a motive power as to try to lift oneself by one's 
bootstraps. But Mr. Gary, ignoring theories, toiled away at his experiments with extraordinary 
patience and perseverance, and at last made the discovery which seems to necessitate 
reconstruction of the accepted philosophy. To understand the operation of the Gary Magnetic 
Motor, it is necessary first to comprehend thoroughly the principle underlying it --- the existence 
of the neutral line and the change in polarity, which Mr. Gary demonstrates by his horseshoe 
magnet, his bit of soft iron, and his common shingle-nail. This is illustrated in Figure 1. The 
latter A represents a compound magnet; B, a piece of soft iron made fast to a lever with a pivoted 
joint in the center, the iron becoming a magnet by induction when in the magnetic field of the 
permanent magnet; C, a small nail that drops off when the iron, or induced magnet, is on the 
neutral line. By pressing the finger on the lever at D the iron is raised above the neutral line. 
Now let the nail be applied to the end of the induced magnet at E; it clings to it, and the point is 
turned inward toward the pole of the magnet directly below it, thus indicating that the induced 
magnet is of opposite polarity from the permanent one. Now let the iron be gradually lowered 
toward the magnet; the nail drops off at the neutral line, and now its point is turned outward, or 
away from the magnetic pole below. In this way Mr. Gary proves that the polarity of an induced 
magnet is changed by passing over the neutral line without coming into contact. In the 
experiment strips of paper are placed under the soft iron, or induced magnet, as shown in the 
figure, to prevent contact. 


The neutral line is shown to extend completely around the magnet; and a piece of soft iron 
placed on this line will entirely cut off the attraction of the magnet from anything beyond. The 
action of this cutting off is illustrated in Figure 2. The letters A and B represent the one a 
balanced magnet and the other a stationary magnet. The magnet A is balanced on a joint, and the 
two magnets are placed with opposite poles facing each other. The letter C is a piece of thin or 
sheet iron, as the case may be, made fast to a lever with a joint in the center, and so adjusted that 
the iron will move on the neutral line in front of the poles of the stationary magnet. By pressing 
the finger on the lever at D the iron is raised, thus withdrawing the cut-off so that the magnet A 
is attracted and drawn upward by the magnet B. Remove the finger, and the cut-off drops 
between the poles, and in consequence, the magnet A drops again. The same movement of 
magnets can be obtained by placing a piece of iron across the poles of the magnet B after the 
magnet A has been drawn near to it. The magnet A will thereupon immediately fall away; but the 
iron can only be balanced, and the balance not disturbed, by the action of the magnets upon each 
other when the iron is on the neutral line, and does not move nearer or father away from the 
magnet B. 


It may not be found easy to demonstrate these principles at the first trials. But it should be borne 
in mind that it took the inventor himself four years after he had discovered the principle to adjust 
the delicate balance so as to get a machine which would go. Now, however, that he has thought 
out the entire problem, and frankly tells the world how he has solved it, any person at all skillful 
and patient, and with a little knowledge of mechanics, may soon succeed in demonstrating it for 
himself. 


The principle underlying the motor and the method by which a motion is obtained now being 
explained, let us examine the inventor's working models. The beam movement is the simplest, 
and by it, it is claimed, the most power can be obtained from the magnets. This is illustrated in 
Figure 3. The letter A represents a stationary magnet, and B the soft iron, or induced magnet, 


fastened to a lever with a joint in the center, and so balanced that the stationary magnet will not 
quite draw it over the neutral line. The letter C represents a beam constructed of a double 
magnet, clamped together in the center and balanced on a joint. One end is set opposite the 
stationary magnet, with like poles separating each other. The beam is so balanced that when the 
soft iron B on the magnet A is below the neutral line, it (the beam) is repelled down to the lower 
dotted line indicated by the letter D. The beam strikes the lever E with the pin F attached, and 
drives it (the lever) against the pin G, which is attached to the soft iron B, which is thus driven 
above the neutral line, where its polarity changes. The soft iron now attracts the beam magnet C 
to the upper dotted line, whereupon it (the soft iron) is again drawn down over the neutral line, 
and its polarity again changing, the beam magnet C is again repelled to the lower line, continuing 
so to move until it is stopped or worn out. This simply illustrates the beam movement. To gain a 
large amount of power the inventor would place groups of compound stationary magnets above 
and below the beam at each side, and the soft iron magnets, in this case four in number, 
connected by rods passing down between the poles of the stationary magnets. A "Pitman" 
connecting the beam with a flywheel to change the reciprocating into a rotary motion would be 
the means of transmitting the power. With magnets of great size an enormous power, he claims, 
could be obtained in this way. 


One of the daintiest and prettiest of Mr. Gary's models is that illustrating the action of a rotary 
motor. There is a peculiar fascination in watching the action of this neat little contrivance. It is 
shown in Figure 4. The letter A represents an upright magnet hung on a perpendicular shaft; B, 
the horizontal magnets; C, the soft iron which is fastened to the lever D; E, the pivoted joint on 
which the lever is balanced; and F, the thumb-screw for adjusting the movement of the soft iron. 
This soft iron is so balanced that as the north pole of the upright magnet A swings around 
opposite and above the south pole of the horizontal magnets B, it drops below the neutral line 
and changes its polarity. As the magnet A turns around until its north pole is opposite and above 
the north pole of the magnets B, the soft iron is drawn upward and over the neutral line, so that 
its polarity is changed again. At this point the polarity in the soft iron C is like that of the 
permanent magnets A and B. To start the engine the magnet A is turned around to the last-named 
position, the poles opposite like poles of the magnet B; then one pole of the magnet A is pushed 
a little forward and over the soft iron. This rotary magnet is repelled by the magnets B, and also 
by the soft iron; it turns around until the unlike poles of the permanent magnets become opposite; 
as they attract each other the soft iron drops below the neutral line, the polarity changes and 
becomes opposite to that of the magnets B and like that of the magnet A; the momentum gained 
carries the pole of A a little forward of B and over the soft iron, which, now being of like 
polarity, repels it around to the starting point, completing the revolution. The magnets A and B 
now compound or unite their forces, and the soft iron is again drawn up over the neutral line; its 
polarity is changed, and another revolution is made without any other force applied than the 
force of the magnets. The motion will continue until some outside force is applied to stop it, or 
until the machine is worn out. 


The result is the same as would be obtained were the magnets B removed and the soft iron coiled 
with wire, and battery force applied sufficient to give it the same power that it gets from the 
magnets B, and a current-changer applied to change the polarity. The power required to work the 
current-changer in this case would be in excess of the power demanded to move the soft iron 
over the neutral line, since no power is required from the revolving magnet under these 
circumstances, it being moved by the magnets compounding when like poles are opposite each 
other, three magnets thus attracting the iron. When opposite poles are near together, they attract 


each other and let the iron drop below the line. The soft iron, with its lever, is finely balanced at 
the joint, and has small springs applied and adjusted so as to balance it against the power of the 
magnets. In this working model the soft iron vibrates less than a fiftieth of an inch. 


This rotary motion is intended for use in small engines where light power is required, such as 
propelling sewing machines, for dental work, show windows, etc. 


When Wesley Gary was a boy of nine years, the electric telegraph was in its infancy and the 
marvel of the day; and his father, who was a clergyman in Cortland County, New York, used to 
take up matters of general interest and make them the subject of an occasional lecture, among 
other things, giving much attention to the explanation of this new invention. To illustrate his 
remarks on the subject he employed an electromagnetic machine. This and his father's talk 
naturally excited the boy's curiosity, and he used to ponder much on the relations of electricity 
and magnetism, until he formed a shadowy idea that somehow they must become a great power 
in the world. He never lost his interest in the subject, though his rude experiments were 
interrupted for a while by the work of his young manhood. When the choice of a calling was 
demanded, he at first had a vague feeling that he would like to be an artist. "But", he says, "my 
friends would have thought that almost as useless and unpractical as to seek for perpetual 
motion." At last he went into the woods a-lumbering, and took contracts to clear large tracts of 
woodland in Western and Central New York, floating the timber down the canals to Troy. He 
followed this business for several years, when he was forced to abandon it by a serious attack of 
inflammatory rheumatism, brought about through exposure in the woods. And this, unfortunate 
as it must have seemed at the time, proved the turning-point in his life. His family physicians 
insisted that he must look for some other means of livelihood than lumbering. To the query, 
"What shall Ido?" it was suggested that he might take to preaching, following in the footsteps of 
his father, and of a brother who had adopted the profession. But this he said he could never do; 
he would do his best to practice, but he couldn't preach. "Invent something, then," said the 
doctor. "There is no doubt in my mind that you were meant for an inventor." This was said in all 
seriousness, and Mr. Gary was at length persuaded that the doctor knew him better than he did 
himself. His thoughts naturally recurring to the experiments and dreams of his youth, he 
determined to devote all his energies to the problem. He felt more and more confident, as he 
dwelt on the matter, that a great force lay imprisoned within the magnet; that some time it must 
be unlocked and set to doing the world's work; that the key was hidden somewhere, and that he 
might find it as well as some one else. 


At Huntington, Pennsylvania, Mr. Gary made his first practical demonstration, and allowed his 
discovery to be examined and the fact published. He has long been satisfied, from his 
experiments, that if he could devise a "cut-off", the means of neutralizing the attractive power of 
a stationary magnet on another raised above it and adjusted on a pivot, unlike poles opposite, and 
so arrange this cut-off as to work automatically, he could produce motion in a balanced magnet. 
To this end he persistently experimented, and it was only about four years ago that he made the 
discovery, the key to his problem, which is the basis of his present motor, and upsets our 
philosophy. In experimenting one day with a piece of soft iron upon a magnet he made the 
discovery of the neutral line and the change of polarity. At first he gave little attention to the 
discovery of the change of polarity, not then recognizing its significance, being absorbed entirely 
by the possibilities the discovery of the neutral line opened up to him. Here was the point for his 
cut-off. For a while he experimented entirely with batteries, but in September, 1874, he 
succeeded in obtaining a movement independent of the battery. This was done on the principle 


illustrated in Figure 2. The balanced magnet, with opposite poles to the stationary magnet, was 
weighted so that the poles would fall down when not attracted by the stationary magnet. When it 
was attracted up to the stationary magnet, a spring was touched by the movement, and thus the 
lever with the soft iron was made to descend between the two magnets on the neutral line, and so 
cutting of the mutual attraction. Then the balanced magnet, responding to the force of 
gravitation, descended, and, when down, struck another spring, by means of which the cut-off 
was lifted back to its original position, and consequently the force of attraction between the 
magnets was again brought into play. In June, the following year, Mr. Gary exhibited this 
continuous movement to a number of gentlemen, protecting himself by covering the cut-of with 
copper, so as to disguise the real material used, and prevent anyone from robbing him of his 
discovery. The publication in the local newspaper of the performance of the little machine, which 
was copied far and wide, excited much interest. But the inventor was by no means satisfied. He 
had succeeded in securing a continuous motion, but not in a practical motor. He had invented a 
unique plaything, but not a machine that would do a man's work. So he made further experiments 
in one direction and another, using for a long time the battery; and it was not until some time 
after he moved to Boston (which was about two years ago) that he was convinced that the point 
in the change of polarity, with which he was so little impressed when he first hit upon them 
along with his discovery of the neutral line, were the true ones to work upon. Thereafter his 
progress was most rapid, and in a little while he had constructed working models, not only to his 
own Satisfaction, but to that of those experts who had the fairness to give them a critical and 
thorough examination, clearly demonstrating his ability to secure motion and power, as they had 
never before been secured, from self-feeding and self-acting machines. His claim, as he formally 
puts it, is this: "I have discovered that a straight piece of iron placed across the poles of a magnet, 
and near to their end, changes its polarity while in the magnetic field and before it comes in 
contact with the magnet, the fact being, however, that actual contact is guarded against. The 
conditions are that the thickness of the iron magnet must be proportioned to the power of the 
magnet, and that the neutral line, or line of change in the polarity of the iron, is nearer or more 
distant from the magnet according to the power of the latter and the thickness of the former. My 
whole discovery is based upon this change of polarity in the iron, with or without a battery." 
Power can be increased to any extent, or diminished, by the addition or withdrawal of magnets. 


Mr. Gary is 41 years old, having been born in 1837. During the years devoted to working out his 
problem he has supported himself by the proceeds from the sale of a few useful inventions made 
from time to time when he was forced to turn aside from his experiments to raise funds. From the 
sale of one of these inventions --- a simple little thing --- he realized something like $10,000. 


The announcement of the invention of the magnetic motor came at a moment when the electric 
light excitement was at its height. The holders of gas stocks were in a state of anxiety, and those 
who had given attention to the study of the principle of the new light expressed the belief that it 
was only the question of the cost of power used to generate the electricity for the light that stood 
in the way of its general introduction and substitution for gas. A prominent electrician, who was 
one day examining Mr. Gary's principle, asked if in the change of polarity he had obtained 
electric sparks. He said that he had, and the former then suggested that the principle be used in 
the construction of a magneto-electric machine, and that it might turn out to be superior to 
anything then in use. Acting on this suggestion, Mr. Gary set to work, and within a week had 
perfected a machine which apparently proved a marvel of efficiency and simplicity. In all 
previous machines electricity is generated by revolving a piece of soft iron in front of the poles 
of a permanent magnet. But to do this at a rate of speed high enough to produce sparks in such 


rapid succession as to keep up a steady current of electricity suitable for the light, considerable 
power is required. In Mr. Gary's machine, however, the piece of soft iron, or armature, coiled 
with wire, has only to be moved across the neutral line to secure the same result. Every time the 
polarity changes, a spark is produced. The slightest vibration is enough to secure this, and with 
each vibration two sparks are produced, just as with each revolution in the other method. An 
enormous volume can be secured with an expenditure of force so diminutive that a caged squirrel 
might furnish it. With the employment of one of the smallest of the magnetic motors, power may 
be supplied and electricity generated at no expense beyond the cost of the machine. 


The announcement of the invention of the magnetic motor was naturally received with 
incredulity, although the recent achievements in mechanical science had prepared the public for 
almost anything, and it could not be very much astonished at whatever might come next. Some 
admitted that there might be something in it; others shrugged their shoulders and said, "Wait and 
see', while the scientific referred all questioners to the laws of magnetic science; and believers in 
book authority responded, "It can't be so, because the law says it can't." A few scientists, 
however, came forward, curious to see, and examined Mr. Gary's models; and when reports went 
out of the conversion of two or three of the most eminent among them, interest generally was 
awakened, and professors from Harvard and the Massachusetts Institute of Technology called, 
examined, and were impressed. More promptly than the scientists, capitalists moved; and before 
science had openly acknowledged the discovery and the principle of the invention, men of 
money were after Mr. Gary for the right to use the motor for various purposes: one wished to use 
it for clocks, another for sewing machines, others for dental engines, and so on. 


It is as yet too soon to speculate upon what may result from the discovery; but since it produces 
power in two ways, both directly by magnets and indirectly by the generation of unlimited 
electricity, it would seem that it really might become available in time for all purposes to which 
electricity might long ago have been devoted except for the great expense involved. Within one 
year after the invention of the telephone it was in practical use all over the world, from the 
United States to Japan. And it is not incredible that in 1880 one may be holding a magnetic 
motor in his pocket, running the watch which requires no winding up, and, seated in a railway 
car, be whirling across the continent behind a locomotive impelled by the same agency. 
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The primary object of my invention is to facilitate and greatly lessen the expense of generating or 
developing electrical currents by dynamo machines, and instruments, by so improving their 
construction and modes of action that they may be operated by a very small amount of power 
and at high rates of speed. 


With this end in view, the invention consists broadly, in so constructing the machine or 
instrument that the soft iron armature or core used with the induction coil, is operated constantly 
in one and the same magnetic field, and caused to be polarized and depolarized or to change its 
polarity without departing from such field. 


Many machines have been hitherto constructed for the purpose of developing electrical currents, 
through the medium of a soft iron armature coiled with wire and subjected to and magnetized by 
the inductive influence of a permanent magnet, the armature or the magnet being moved, one in 
relation to the other, in such manner as to cause the armature to change or lose its polarity 
rapidly and at frequent intervals. 


In order to secure this reversal or loss of polarity in the armature without having it actually touch 
the magnet it has been hitherto considered necessary that the armature should be carried into and 
out of the magnetic field or field of attraction of the magnet; or else from the field of one pole 


into that of the other. This operation required the movement of the armature a long distance, 
necessitating the expenditure of a large amount of power, limited the frequency of the polar 
changes, and precluded the full utilization of the magnetic influence. 


My invention derives its value mainly from the fact that I do not carry the armature out of the 
magnetic field, but operate it wholly therein, and secure by a very slight movement the same or 
better results than those secured in existing machines. 


My invention is based upon the fact hitherto unknown, that there exists in the magnetic field or 
field of attraction of every magnet, at a greater or less distance from the magnet, what I term a 
neutral line at which soft iron will not be polarized, or magnetized, by the inductive action of the 
magnet. 


The location of the neutral line as regards its distance from the magnet differs in different cases, 
the line approaching the magnet in proportion to the increase in strength of the magnet and 
receding as the size or cubic contents of the armature is increased. 


The location of the line may be readily determined by applying a coil and galvanometer to the 
iron and moving it to and from the magnet; or by applying a dipping needle to the armature and 
noting the point at which the needle assumes a horizontal position or by allowing a tack or other 
small piece of iron to adhere to the armature and noting the point at which the tack is released by 
the same. 


I have discovered that iron placed on this line although subject to a strong attractive influence on 
the part of the magnet, remains unpolarized, but that upon moving it from the line in either 
direction it instantly assumes a polarity. I have also discovered that the polarity of the iron differs 
on opposite sides of the line and changes on crossing the same, so that if the iron placed in close 
proximity to the magnet and polarized, by induction, be carried outward, it will lose polarity on 
reaching the neutral line, and then assume a reverse polarity as it passes from the line outward. 


By availing myself of this fact and arranging the armature to vibrate from the neutral line inward, 
or from the neutral line outward, or to work across the line, and in connection with a 
commutator, I secure the required changes in the polarity of the armature and produce the same 
results by a very short movement that are now secured by the longer one. 


In constructing machines and instruments on my plan, the details may be constructed and 
arranged in any manner desired provided the armature has the above described action in relation 
to the magnet. 


The best results are secured by using a horse-shoe magnet, compound if desired, extending the 
armature across its two poles on one side, and then arranging the armature to move only between 
the neutral line and the magnet. 


In the accompanying drawings, Figs. 1, 2, 3, and 4, represent the relation of the neutral line to the 
magnet and magnetic field, and also the depolarization and change of polarity of the armature. 


Figure 5 represents a perspective view of one form of magneto-electric machine constructed on 
my plan. 


Referring to the drawings, A, represents a base frame provided with uprights, a, and sustaining in 
a fixed position a horizontal permanent magnet B, of the ordinary compound horse-shoe type. C, 
represents a flat horizontal armature of soft iron lying above and extending across both poles of 
the magnet and secured rigidly to one end of a horizontal vibrating lever D, which is sustained by 
a transverse shaft b, mounted in the standards a. This lever is provided with an upright arm c, the 
upper end of which is slotted to receive and is vibrated by an eccentric, d, mounted on a shaft, c, 
the end of which is provided with a small pinion f, and driven at a high speed by a large gear 
wheel E, as shown. This arrangement causes the rotation of wheel E to vibrate the lever and 
move the armature to and from the magnet with great rapidity. Around the armature, which is 
preferably reduced and rounded at the middle, there is wound an ordinary wire induction coil G. 


In order to balance or sustain the armature against the attractive influence of the magnet and 
avoid the necessity of employing a driving power sufficient to overcome the same, I place below 
the vibrating lever two or more springs H, of different heights, arranged to come into action 
successively against the under side of the lever and offer an increasing resistance as the armature 
approaches the magnet-and becomes subject to an increasing attraction. 


Under this arrangement it is only necessary, in order to vibrate the armature, to apply a very 
slight amount of power, an amount sufficient to overcome the friction and the inertia of the 
moving parts. 


In adjusting the machine it is preferred to vibrate the armature, from the neutral line, the position 
shown in Fig. 2, inward toward the magnet, to the position shown, in Figure 4, in which case the 
armature will be polarized as it leaves the line and depolarized as it again reaches the line. Owing 
to the fact that the armature requires a very slight movement, in some cases not exceeding the 
fiftieth part of an inch; and the fact that it is balanced or sustained against the attractive influence 
of the magnet, I am able to drive the machine at a very high speed by the application of very 
little power; and owing to the fact that the armature is operated only in close proximity to the 
magnet where the attraction and inductive action are very powerful, I produce in the wire 
induced currents of great quantity and intensity. 


If for any special reason it may be considered desirable so to do, the parts may be adjusted to 
vibrate the armature from the neutral line outward without passing beyond the magnetic field. Or 
if desired, the parts may so adjusted that the armature shall vibrate to and from the magnet across 
the neutral line, without passing from the magnetic field. In such case there will be two direct 
currents or impulses induced during the outward, and two during the inward movement or the 
armature. 


For the purpose of producing a continuous current, a commutator or current changer of any 
suitable or ordinary construction may be used. This commutator may be actuated in any suitable 
manner, one simple arrangement being shown in the drawing, in which the rear end of the lever 
is arranged to vibrate an arm, J, the end of which is provided with two conducting fingers, K and 
L, to which the ends of the coil are connected. The fingers play across three metal plates, M, N 


and O, which are connected, the first two with the conductor P, and the other with conductor O, 
as shown, the arrangement being such that the course of the current is changed as the current in 
the coil reverses, so as to produce a continuous current in the conductors P and O. It is to be 
noted that in all cases the construction of the machine is to be such as to utilize the depolarization 
of the armature at the neutral line; that the armature is to remain within the magnetic field; and 
that it is unnecessary to move the armature through the entire field. The arrangement of the 
vibrating armature across both poles of the magnet as shown, enables me to make constant use of 
both poles and the entire armature, thus utilizing the full power and effect of the magnet. The 
best results are secured when the armature consists as shown in the drawing, of two plates or 
pieces riveted together. 


As before stated, the form, construction, and arrangement of the parts may be modified as 
desired, provided the armature operates within the magnetic field, and provided also, the current 
produced by the depolarization of the armature at the neutral line is made available for use. 


Having thus described my invention what I claim is: 


The herein described method of producing induced electrical currents, consisting in vibrating an 
iron armature coiled with wire, to and from the neutral line in the field of a permanent magnet. 


In a magneto-electric machine or instrument, the combination of a permanent magnet, an 
induction coil, and a soft iron armature arranged to move wholly within the magnetic field, to 
and from the neutral line. 


In a magneto-electric machine, the combination of a permanent magnet, an induction coil, and an 
armature, and operating mechanism arranged to vibrate the armature to and from the magnet, 
from or across the neutral line, without departing from the magnetic field. 


The combination in a magneto-electric machine, of a permanent magnet, an induction coil, and a 
soft iron armature vibrated only from the neutral line toward the magnet and back to the neutral 
line. 


In a magneto-electric machine, the combination of a permanent magnet, an induction coil, and a 
soft iron armature arranged to vibrate to and from and to stop upon the neutral line in the 
magnetic field. 


The combination in a magneto-electric machine of permanent magnet, an induction coil, an iron 
armature vibrating wholly within the magnetic field, to or across the neutral line, and an 
automatic commutator arranged to change the course of the induced current when the armature is 
upon the neutral line. 


In a magneto-electric machine, the combination of a permanent magnet, an induction coil and 
armature, and an automatic commutator or current changer arranged to move as the armature 
reaches the neutral line in the magnetic field. 


In a magneto-electric machine, the combination of a permanent magnet, an armature moving to 
and from the same and a spring or its equivalent arranged to counteract the attractive influence of 
the magnet. 

The combination in a magneto-electric machine of a permanent magnet, an armature arranged to 
move to and from the magnet, and springs or equivalent devices, arranged to offer an increasing 
resistance to the armature as it approaches the magnet. 


The combination of the permanent magnet, the induction coil, and the armature extending across 
both poles of the magnet, and arranged to move to or from them both at the same time. 


The combination of the permanent magnet, the armature extending across both poles of the 
magnet, the induction coil, the vibrating lever, and the eccentric arranged, to vibrate the lever as 
shown. 


Wesley Ward Gary 
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To all whom it may concern: 


Be it known that I, Wesley W. Gary, of Huntington, in the county of Huntington and State of 
Pennsylvania, have invented certain Improvements in Electric Motors, of which the following is 
a specification. 


My invention consists in the use of a reciprocating electromagnet, the poles of which are 
changed at each movement, between two permanent magnets arranged with their reverse poles 
opposite each other; in a peculiar arrangement of devices for reversing the current, and in other 
details hereinafter describe. 


The object of my invention is to apply and fully utilize, in an electric motor, the power of 
permanent magnets, and to develop from them the greater part of the power, so that motors of 
great power may be actuated by means of small electromagnets, and a correspondingly small 
expenditure of battery power. This end I attain by arranging two permanent magnets at a short 
distance apart, with the negative pole of each opposite the positive pole of the other, and then 
arranging between them an electromagnet attached to the driving mechanism, and connected 
with an automatic pole changing device, so that the electromagnet is attracted and repelled by the 
two permanent magnets alternately, one attracting it at the same time that it is repelled by the 
other. In this way I am enabled to employ constantly and directly the full power of the 
electromagnet and both permanent magnets. As it makes no difference in the power o the motor 
whether the force to move the vibrating magnet emanates from permanent or the electromagnet, 
it is obvious that the same results may be obtained by the use of strong permanent magnets in 
connection with a weak electromagnet as are obtained by the use of weak permanent magnets 
and a strong electromagnet, so that on my plan I am enabled to construct motors of large size and 
power, and operate them with small batteries at a trifling cost. By increasing the power of the 
permanent magnets the power of the motor may be increased to any extent required without 


increasing the amount of battery power required, thus producing a large motor, which may be 
operated with the same battery power as a small one. In practice, however, it will be found best 
to increase the size and power of the electromagnet and its battery in proportion to the increased 
power of the permanent magnets, but the most satisfactory and economical results are obtained 
when the strength or power of the permanent magnets exceeds that of the electromagnet many 
times. 


The form and position of the electromagnet and the fixed magnets, the construction of the 
current-changing device, the arrangement of devices for transmitting the power and motion from 
the vibrating electromagnet, and the other details may be varied at will, as they form no essential 
or important part of the invention. 


It is preferred to employ horseshoe magnets, and to arrange them in parallel planes; but they may 
be made in other forms, and arranged in different relative positions. The permanent magnets may 
each be made in a single solid piece, or of a series of thin magnets clamped together, the latter 
being preferred. 


In the accompanying drawings, Figure | represents a top plan view of one form of my motor; 
Figure 2, a side elevation of the same; Figure 3, a detail view, illustrating the construction of the 
current changer. 


A and B represent two horizontal permanent magnets, arranged one above the other, a small 
distance apart, with the positive pole of each opposite the negative pole of the other. C represents 
an electromagnet, secured to one end of a pivoted vibrating beam, D, which has its opposite end 
connected by a pitman, E, to a crank pin on a wheel, F, which is mounted on a main driving- 
shaft, G, as shown, so that the vibration of the magnet and beam will set the shaft in motion. The 
ends of the electromagnet C are flattened and extended between the permanent magnets A and B, 
and the parts so arranged that it is free to vibrate and carry the end of beam D up and down. 


The magnet C is connected with a battery of any suitable kind; but between the magnet and the 
battery there is interposed a current charger, H, which reverses the current of electricity and 
changes the polarity of the magnet at the end of each vibration of movement, in consequence of 
which the magnet C is alternately repelled by the magnet A and attracted by magnet B, and then 
attracted by A and repelled by B, so that it is kept constantly moving up and down between them. 
The vibration of the electromagnet operates the beam D, which, in turn, through the pitman and 
crank, operates the shaft on which the wheel is mounted. 


The current changer consists of a pivoted vibrating arm, H, having one end forked and operated 
by a tappet, c, attached to the beam D, and the other end provided with two spring conducting 
fingers, d and e, which are connected with opposite ends of the helix, and arranged to play over 
three metal plates, f, f, and g, the two former connected with the negative and the latter with the 
positive pole of the battery. The fingers always connect with the opposite poles of the battery, 
and each finger alternates from the positive to a negative plate, in such manner that the current of 
electricity has its course through the helix of the electromagnet reversed at each movement of the 
fingers. 


In order that the permanent magnets may be adjusted in case of necessity, and that, when they 

are composed 0 a series of thin plates or magnets, plates may be added to or removed from the 
series in order to vary the strength of the magnets, they are mounted on vertical screws h, and 

secured by the nuts 7, in the manner shown. 


In practice I find that, in order to prevent the permanent magnets from affecting and partially 
neutralizing each other, the faces or poles of the electromagnet should be made as wide or wider 
than those of the permanent magnets. 


It is also important that the poles of the electromagnet shall be flattened on the sides, in order 
that the entire faces may approach close to the faces or poles of the fixed magnets, which should 
be flattened in like manner. 


I am aware that motors consisting of an outside circular series of permanent magnets and a 
central rotating series of electromagnets, the polarity of which is changed as they pass the others, 
is old; but my arrangement differs therefrom, and is superior thereto, in this, that I apply the 
power to move the magnet directly in the line or path o movement, while in the rotary machines, 
the power is applied at a tangent, and consequently at a great disadvantage. 


I am aware that it is old to arrange a vibrating armature between two electromagnets which were 
either polarized alternately, or else their polarity reversed at each movement of the armature; but 
they differ in my engine, in that they derive their power wholly from the electromagnets, while in 
my engine the power is derived mainly from the permanent magnets, and also in that they require 
the use of two electromagnets, while in my engine one only is used. 


My combination possesses the advantages of requiring but little battery power in proportion to 
the amount of power developed by the engine, and of permitting the vibrating parts to be made 
light, so that the engine may be operated with rapidity. 


It is obvious that, instead of having a single electromagnet and one pair of permanent magnets at 
one end of the beam, there may be a similar combination used at each end or two or more 
combinations used at either end. It is also obvious that, instead of using the electromagnet of the 
horseshoe form, a straight one may be arranged transversely between the two permanent 
magnets. 


Having thus described my invention, what I claim is: 


1) The combination, in an electric motor, of two permanent magnets, A and B, and an 
electromagnet, C, connected with a pole-changing device, and arranged to vibrate between the 
permanent magnets, substantially as shown and described. 


2) The combination of two permanent magnets, arranged with their reverse poles opposite to, but 
separated from, each other, and a reciprocating electromagnet connected with an automatic pole- 
changing device, substantially as described. 


3) The combination, in an electric motor, of a reciprocating electromagnet, connected with an 
automatic pole-changing device, and two compound permanent magnets, arranged on opposite 
sides of the electromagnet, each consisting of a series of thin magnets, mounted in such a manner 
that the series may be increased or diminished at will, for the purpose of increasing or 
diminishing the power of the motor. 


4) In combination with the magnets A and B and the vibrating electromagnet C, the beam D, 
provided with the tappet c, and the arm, provide with the fingers d and e, moving upon the plates 
If, and g, as shown. 
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The Genesis of Electromagnetic and Gravitational Forces ( PDF ) 


Excerpt: 


To study the transverse superimposition of electrostatic and magnetic fields, a 
shaped electrostatic field must be created (Fig. 9). 


Figure 9. The interaction of a shaped electrostatic field with a magnetic field 


When a magnetic field interacts with the shaped flow of the space lattice, it results in the 
formation of a space lattice vortex at the points where the two currents intersect. This is 
based on the previous hypothesis that the space lattice is an incompressible fluid, wherein 
the intersecting currents cannot penetrate, but distort each other’s flow patterns. 

Expanding this shaped electrostatic field into three dimensions creates a pyramid. 
I have already discussed the importance of the pyramidal geometry in the formation of 
matter. The pyramidal geometry may also be important for producing a space lattice 
perturbation, the equivalent of a magnetic field following a rotational symmetry (e.g., a 
vortex). 

If transversally superimposed electrostatic and magnetic fields on a pyramid 
would indeed produce a vortex in the space lattice, then the rotational flow of the space 
lattice should cause the separation of charges and an electric current in material bodies, as 
predicted by this theory. Simply stated, the pyramid could convert electrostatic energy 
into magnetic energy. This means that under appropriate conditions, a pyramid could 
become a power generator. 

For power generation in a pyramid, the source of the electrostatic and magnetic 
fields could potentially be the Earth. The Earth has a high voltage electric field due to the 
negatively charged surface covered by the positively charged atmosphere (Feynman 
1964). The voltage field, believed to be maintained by the Sun’s radiation energy and/or 
cosmic ray energy, extends from the ionosphere to the surface creating a potential 
difference of about 400,000 V. The Earth’s electrostatic field is never depleted despite a 
constant discharge of energy. The Earth’s electrostatic and magnetic fields could be 
utilized to create a space lattice vortex in and around a sufficiently sized pyramid that 
could be tapped. Experimental data supporting this conclusion has recently been reported 
(Grandics 2000). 


Detailed technical explanation with experiments: 


Infinite Energy, Vol. 13, Issue 73 (2007): Pyramidal Electric Transducer: A DC to RF 
Converter for the Capture of Atmospheric Electrostatic Energy 
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United States Patent 6,974,110 
December 13, 2005 
Method and Apparatus for Converting Electrostatic Potential Energy 


Abstract 


A new method is described to produce useful electrical energy from DC electrostatic fields using 
a pyramid-shaped capacitor. The system uses no moving parts and no mechanical energy is 
introduced. Also, when a pyramid-shaped electrode is charged with DC high voltage, a 
propulsive force is generated. This will allow the manufacture of vehicles capable of levitation 
and flight. 
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BACKGROUND OF THE INVENTION 

This invention relates to the generation of electrical power by drawing energy from an 
electrostatic potential field. The conversion of DC electrostatic energy into useable electrical 
energy by electrostatic generators is already described in the prior art as disclosed in U.S. Pat. 
Nos. 3,013,201, 4,127,804, 4,151,409 and 4,595,852. Generally, such prior art electrostatic 
generators utilize mechanical energy to separate charges and thus contain complex mechanics 
that is difficult to scale up for a high output system. Therefore, the present invention aims to 
provide an electrostatic generator in which electrical power is derived exclusively from the 
energy of DC electrostatic fields without the input of mechanical power. 

SUMMARY OF THE INVENTION 

Pursuant to this invention a simple technique is described to convert the energy of a DC 
electrostatic field into an alternating current by wrapping a coil around the pyramid. The 
resulting AC current can be rectified and used for practical purposes. A pyramid-shaped 


capacitor can also be used in an inverse mode of operation for the generation of propulsive force. 


Accordingly, one embodiment of the present invention is a method for converting DC 
electrostatic energy into usable electrical energy, the method comprising the steps of: 


(1) providing a capacitor of pyramidal shape; 
(2) placing an insulated coil on the surface of the capacitor, the coil having leads; 
(3) attaching a rectifier to the leads of the coil, the rectifier having leads; and 


(4) attaching a capacitor or a battery to the leads of the rectifier so that DC electrostatic energy is 
converted into usable electrical energy. 


Another embodiment of the present invention comprises a method for converting DC 
electrostatic energy into propulsive force comprising the steps of: 


(1) providing a first capacitor of pyramidal shape; 
(2) placing an insulated conductive tip on the point of the capacitor; 
(3) providing a static generator for charging the capacitor, and 


(4) attaching 3 ball-shaped smaller capacitors to the bottom of the pyramidal-shaped capacitor; 
and 


(5) providing means to extend or retract the ball-shaped capacitors from the pyramidal-shaped 
capacitor, so DC electrostatic energy is converted into propulsive force by the action of the first 
capacitor and the 3 ball-shaped smaller capacitors provide directional control. 


BRIEF DESCRIPTION OF THE DRAWINGS 


The following invention will become better understood with reference to the specification, 
appended claims, and accompanying drawings, where: 


FIG. 1 is a diagram demonstrating the pyramid experimental setup; 
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FIG. 2 is the pyramid coil signal as detected by oscilloscope; and 


FIG. 2 


FIG. 3 is a diagram demonstrating power transmission on the pyramid setup. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 


Pursuant to this invention, a novel method is described to convert DC electrostatic energy into an 
AC current that can be rectified and used for practical purposes. The shape of the capacitor and 
the body of such device is designed to convert the DC electrostatic energy into the AC current 
for maximal effect. 


A pyramidal or conical shape is preferred for one of the capacitor electrodes (FIG. 1). In FIG. 1, 
a detector coil 102 is provided that is in turn connected to an oscilloscope 104. The coil 
surrounds the metallic pyramid 100. In the experimental setup shown, the field is established 
between a top plate 106 and the pyramid 100 by using a ground 108 connected to a source of DC 
electrical energy 110. When a high voltage DC field (30 kV) is established on such capacitor, a 
regularly repeating, clocklike signal is detected in the coil placed on the pyramid's surface (FIG. 
2). This is an unexpected observation as corona discharges are irregular by nature. 


The alternating current from the coil can be rectified and used for practical purposes. If a suitable 
DC electrostatic field could be found in nature, this principle would be useful in tapping the 
energy of such field. To test for this possibility, I have measured the rectified signal from the coil 
without an external power source. The rectified coil output was collected in a capacitor and 
voltage measured in | h intervals. The voltage measured is significantly higher if the capacitor 
electrode is pyramid-shaped as opposed to a box-shaped electrode of the same height and 
volume. When the pyramid is placed into a Faraday cage, the signal is abolished (see details in 
the Example). The data has demonstrated in principle that with this experimental setup electrical 
energy can be extracted from the Earth's electrostatic field. The Earth's surface and the 
ionosphere substitutes for the two charged electrodes, which exhibit negative and positive 
polarities, respectively. 


Atmospheric electricity manifests as a buildup of electrostatic energy, a phenomenon that 
permanently electrifies our environment (Anderson, R. V. in Electrical Processes in 
Atmospheres, H. Holezalek and R. Reiter, eds., (Steinkopff, Darmstadt, 1977) pp. 87-99). The 
voltage gradient between the Earth's surface and the ionosphere is thought to be maintained by 
the electrical activity of the troposphere as well as the solar wind-coupled magnetospheric 
dynamo (Roble, R. G. Tzur, I. in The Earth's Electrical Environment, Studies in Geophysics 
(National Academy Press, Washington D.C., 1986) pp. 206-231). The Earth's electrostatic field 
is never depleted, despite the constant discharges of energy. There are two segments of 
atmospheric electrical processes that potentially could be tapped, fair weather and thunderstorm 
related atmospheric electrical phenomena. 


The Earth's voltage field creates a potential difference of about 400,000 V (Feynman, R. P. 
Lectures on Physics (Addison Wesley, Inc., Palo Alto, Calif., 1964) v.2, Chapter 9), with a 
voltage gradient of about 200-300 V/m around the surface of the Earth (W. Gringell, J. M. 
Rosen, D. I. Hofmann, in The Earth's Electrical Environment, Studies in Geophysics (National 
Academy Press, Washington D.C., 1986) pp. 166-182). Given this voltage drop of 200-300 V/m, 
the desired 30 kV potential can be obtained at a pyramid height of about 100-150 m. 


Due to the evolving nature of our understanding of atmospheric electrical processes, we do not 
have a clear picture of the magnitude of electrical energy generated (and dissipated) in the global 
atmospheric electrical circuit by localized convective phenomena. Direct measurement of the 
atmospheric vertical potential difference using tethered balloons have shown that under fair 
weather conditions and at low altitudes (150-550 m), short circuit currents on the order of 10 
.mu.A were obtained with a single wire collector yielding a power of about 1 W (Holzworth, R. 
H. et al., Direct measurement of lower atmospheric vertical potential differences, Geophys. Res. 


Lett. 8, 783-786 (1981), and Holzworth, R. H. Hy-wire measurement of atmospheric potential, J. 
Geophys. Res. 89, 1395-1401 (1984)). 


These data remarkably demonstrated that it is possible to couple to a large portion of the 
atmosphere and also gave an indirect proof of the presence of a fair weather convective 
generation process. Since at a low altitude of 1500 m, the entire atmospheric vertical electric 
potential (400 kV) could be bridged, it may even be possible to couple right into ionospheric 
electrical processes (Holzworth, R. H. et al., Direct measurement of lower atmospheric vertical 
potential differences, Geophys. Res. Lett. 8,783-786 (1981)). This would significantly expand 
the available energy pool for this device. 


The other possibility is to tap localized peaks of atmospheric electrical activity arising from 
thunderstorm activity. The approximate order of magnitude of electrostatic energy generated in 
the troposphere could be estimated by the amount of energy dissipated by lightning discharges. 
The estimates for the total number of lightning strikes over the entire surface of the Earth vary 
from 100 to 300 per second (Orville, R. E. in The Earth's Electrical Environment, Studies in 
Geophysics (National Academy Press. Washington D.C., 1986) pp. 23-29). The estimate for the 
power discharged in an average lightning event is 10.sup.12 watts over a time period of about 0.2 
sec (Christian, H. J. and McCook, M. A. in A lightning primer at http://thunder.msfc.nasa.gov/). 
This yields a total of 2-6.times.10.sup.13 W-sec of electrical energy spent by lightning 
discharges globally in each second, or approximately 4.times.10.sup.17 W-h per year. Over 90% 
of all lightning occur over landmasses. The distribution of tropospheric electrical activity is 
highly concentrated, the major production zones being Central Africa, the south central United 
States and the Amazon Basin (Miller, T. L. Global lighting activity at 
http://www.ghcc.msfc.nasa.gov/rotating/otd_oval_full.html). This suggests that the density of 
atmospheric electrical activity in these zones may be high enough to tap. 


The current annual global electricity production by the world's power generating industry is 
1,22.times.10.sup.16 W-h (Seth, A. Nuclear power and its role in global electricity and energy, 
Institute for Energy and Environmental Research, at http://www.ieer.org/ensec/no- 1/glbnrg.html 
(1997)) which is only a small fraction, about 1/30th, of the electricity generated and discharged 
naturally by lightning activity. As lightning represents only peak charge density events, the 
localized total charge production of thunderstorms is necessarily underestimated by a factor, the 
magnitude of which is still unknown. 


These indicate that atmospheric electricity, if harnessed, could meet all the energy needs of 
mankind. This invention describes a new electrical phenomenon that allows the conversion of 
electrostatic energy into an alternating current. 


Research on the average electrical power generated and dissipated by the Earth's global electrical 
circuit suggests that about 2000 thunderstorms are in progress at any given time, and that the 
average storm current delivered to the ionosphere is of the order of one ampere (Roble, R. G. 
Tzur, I. in The Earth's Electrical Environment, Studies in Geophysics (National Academy Press, 
Washington D.C., 1986) pp. 206-231). The potential difference between the Earth and the 
ionosphere is of the order of 500 kV; therefore, the total source power is of the order 
2000.times.1.times.5.times.10.sup.5, or 10.sub.9 watts over the entire planet. Thunderstorms 


produce an average of one to several nanoamperes per square meter at the surface (Standler, R. 
B. and Winn, W. P. Quart. J. Met. Soc. 105 285 (1979)). These estimates would suggest that 
there might not be sufficient energy to tap. 


However, the limitation of these low, average Earth surface current densities is not applicable to 
the pyramid collector for several reasons. In thunderstorms, terawatts of electrical power are 
generated over relatively long periods of time. To capture this electric power and prevent its 
dissipation, an effective "charge sink" is necessary. The sub-optimal geometry of the Earth's 
surface terrain and its relatively low conductivity produce an ineffective sink which leads to 
small ground surface current densities. A metal pyramid, however, due to its optimal geometry 
and construction acts as an effective charge sink. 


FIG. 3 shows power transmission on the pyramid setup. In FIG. 3, a pyramid 200 as described 
above is in contact with a coil 202 and a bridge rectifier 204. The latter is charging capacitor 206 
which feeds load 208. Oscilloscope 210 measures the voltage drop on the load. 


Accordingly, one embodiment of the invention is a method for converting DC electrostatic 
energy into usable electrical energy, the method comprising the steps of: 


(1) providing a capacitor of pyramidal shape; 
(2) placing an insulated coil on the surface of the capacitor, the coil having leads; 
(3) attaching a rectifier to the leads of the coil, the rectifier having leads; and 


(4) attaching a capacitor or a battery to the leads of the rectifier so that DC electrostatic energy is 
converted into usable electrical energy. 


As detailed below, typically, a clock-like signal is detected from the leads of the coil. The signal 
can be rectified, pooled in a capacitor, or pooled in a battery. 


A production pyramid, with a projected 40,000 m.sup.2 base surface area, a height of 150 m, and 
a metallic composition would provide a far more effective charge sink than the surrounding 
ground surface. As current always flows in the direction of least resistance, this would lead to a 
concentrated flow of current from the thunderclouds into the pyramid. As a result, a column of 
air above the surface of the pyramid would become highly ionized and much more conductive 
than the air in the surrounding area. This would ensure a rapid transfer of charges from the 
thunderclouds into the pyramid. Therefore, the current flowing into the pyramid would likely be 
very strong. As a result, lightning activity could be reduced or abolished. In addition, since the 
threshold effect causes exponential power amplification, such a pyramid could produce very 
large quantities of electrical energy. 


The generation of thunderstorm-related electrical energy in the atmosphere shows a high degree 
of concentration into three major geographical zones (Miller, T. L. Global lightning activity at 
http://www.ghcc.msfc.nasa.gov/rotating/otd_oval_full.html). By placing energy-producing 
pyramids into these zones of high-energy electrical activity, vast quantities of electricity could be 


obtained. Atmospheric electricity would be a renewable, clean energy source, and could give us 
the opportunity to begin reversing the process of global warming caused by anthropogenic 

greenhouse gas emissions. This process, which now produces well-measurable results, threatens 
to upset our ecosystem with unpredictable consequences (Kerr, R. A. Science 286 1828 (1999)). 


Electrostatic energy could also be used to produce a propulsive force. A capacitor made into the 
shape of a pyramid or cone is suitable. The conductive elements of the capacitor are layered into 
the pyramidal or conical segment of the hull of such craft. Optimally, there should be several 
layers of negatively charged conductors on the outside while a single layer of positively charged 
conductor is in the inside of the craft. All conductive elements should be carefully insulated in 
order to maintain the charges inside the capacitor. 


In the center of the craft, a conductive, insulated pole is mounted such that the pole extends out 
into the exterior at the top of the craft. The tip of that pole has a metal ball mounted on which is 
also positively charged. When all capacitor plates are charged, a pressure differential is induced 
and above the craft the pressure will be higher than at the bottom of the craft. This pressure 
differential is unstable and progresses towards an equilibrium. It will propel the craft forward in 
order to eliminate the pressure gradient. This requires that a sufficiently high voltage (> 100,000 
V) be applied. The capacitors incorporated into the hull will give control over the lift. 


To obtain directional control over all three axes of movement, three capacitors need to be 
mounted at the bottom of the craft placed 120.degree. apart from each other. These capacitors 
could take the shape of a ball and would be mounted on retractable shafts. The top half of the 
capacitors would be positively charged while the bottom half is negatively charged. When in 
flight, the capacitors are retracted and charged based on the needs of directional control so that 
the ball-shaped capacitors provide lateral movement control for the vehicle. To achieve forward 
movement, the charges on one capacitor facing the direction of the desired path should be 
reduced relative to the other two capacitors. This would make the craft tilt forward and start 
moving in that direction. An alternative method of lateral directional control could be obtained 
by dividing the capacitor bank inside the hull into segments which segments would be charged 
individually. 


Upon landing, the three ball capacitors would be protracted on their shafts and serve as landing 
gear. On landing, they would be discharged because the earth is the greater ground. On 
launching, the main capacitors of the hull would be activated leading to takeoff. The three- 
capacitor landing gear would then be retracted and charged up so that they can function for 
lateral directional control after takeoff. On-board static generators would supply voltage required 
for the operation of the craft. 


Accordingly, another embodiment of the invention comprises a method for converting DC 
electrostatic energy into propulsive force comprising the steps of: 


(1) providing a first capacitor of pyramidal shape; 


(2) placing an insulated conductive tip on the point of the capacitor; 


(3) providing a static generator for charging the capacitor, and 


(4) attaching 3 ball-shaped smaller capacitors to the bottom of the pyramidal-shaped capacitor; 
and 


(5) providing means to extend or retract the ball-shaped capacitors from the pyramidal-shaped 
capacitor, so DC electrostatic energy is converted into propulsive force by the action of the first 
capacitor and the 3 ball-shaped smaller capacitors provide directional control. 


Inertial forces pose great obstacles to improving the performance of current propulsion systems. 
The most significant aspect of this type of propulsion would be the loss of inertia during 
acceleration. The passengers of such craft would feel no forces acting upon their bodies even if 
the craft achieved enormous accelerations. 


This overall design is suitable for the development of a wide range of transportation vehicles, 
from automobile-type to aircraft and potentially to spacecraft. With such technology, we could 
eliminate a major factor in environmental pollution which place a great stress on our ecosystem. 
In the United States, transportation vehicles produce 66% of the greenhouse gases. 


The subject invention offers a solution by providing a renewable, non-polluting electricity 
generation method as well as an electricity-based transportation method capable of levitation and 
flight. 


The following Example illustrates the features and advantages of the subject invention. 
Accordingly, it is to be understood that the description in this disclosure is to facilitate 
comprehension of the invention and should not be construed to limit the scope thereof as persons 
skilled in the art can, in light of this disclosure, generate additional embodiments without 
exceeding the scope or departing from the spirit of the claimed invention. 


EXAMPLE 1 


Demonstration of the pyramid generator: For the experiments, I have selected a one-foot base 
length foam pyramid from a pyramid vendor (The Pyramid Project, Ft. Wayne, Ind.). The 
outside of the pyramid was covered with aluminum foil. The pyramid was placed on a 
2'.times.2'insulating polyethylene platform equipped with an adjustable height 2'.times.2'size 
aluminum top plate, 1/16" thick. The height of the aluminum plate was adjusted as needed and a 
gap of | 1/4" between the plate and the tip of the pyramid was used in the experiments. In some 
experiments, an aluminum pyramid was used with a wall thickness of 1/16". 


A high voltage (HV) CRT power source producing 30 kV DC was taken from a color monitor. I 
have assumed that an actual energy-producing pyramid should be relatively high in order to 
obtain a large voltage drop from its tip to the ground. Therefore, assuming a height of 100-150 m 
for a life-size pyramid and a voltage drop of 200-300 V/m near the surface of the Earth, the 30 
kV is in the range of the voltage-drop expected for the height of a life size pyramid. 


The positive pole was attached to the top aluminum plate. This simulated the positive charge of 
the atmosphere. One corner of the pyramid was attached to the negative pole of the high voltage 
power source, while the opposite corner of the pyramid was grounded. This setup served as a 
model for the electrostatic field distribution around a potential life-sized pyramid. As controls, 
either a 1'.times.1' sheet of aluminum foil or an aluminum foil-covered box, having the main 
dimensions of the test pyramid (1'.times.1'.times.7 5/8"), was used as a negative pole. The 
detector coils were made by winding up a 24 gauge enamel-coated magnet wire (20 turns, 
approximately 8 cm in diameter). A Tektronix high-frequency oscilloscope, Model no. 2236 was 
used for signal acquisition and analysis. 


The first sets of experiments were control measurements with a box of the same height and base 
length as the test pyramid. The detector coil was placed on the top of the box. Measurements 
were taken with or without the high voltage applied. One corner of the box was attached to the 
HV power source (negative pole) and the opposite corner to the ground. The same arrangement 
was used for the flat square (1'.times. 1") foil. The peak-to-peak signal amplitude for the box was 
8 mV and the signal frequency was 2 MHz. For the flat foil sheet, the signal amplitude was 12 
mV with a frequency of 1.43 MHz. The signal form was of a decaying sine wave. 


When high voltage was applied to these shapes, signal amplitude of 14 mV was obtained for the 
flat sheet and of 16 mV for the box. The signal frequency was 1.54 MHz for the flat sheet and 2 
MHz for the box. The waveforms were of decaying sine waves in all these experiments. 


When the pyramid was tested without HV, the peak-to-peak signal amplitude was measured at 
60 mV with a frequency of 2 MHz. When the high voltage was applied, the signal amplitude 
increased up to 180-200 mV, while the frequency remained at 2 MHz. The pyramid produced 
signal intensity significantly higher than the controls. The signal is regularly repeating, clock-like 
in nature (FIG. 2). When a metal (aluminum) pyramid of the same size (wall thickness 1/16" 
inch) was tested in the same high voltage field using the same detection coil, a voltage of 1-1.5 V 
was detected at the frequency of 2 MHz. 


To collect energy from the coil, a bridge rectifier (1000 V peak voltage at 6 A) was attached to 
the leads of the coil. The rectified current was fed into a capacitor (1500 .mu.F, 250 V DC max.), 
and a direct current of 45 V was obtained. This has demonstrated a simple method to convert 
electrostatic energy into a continuous direct current. An 8-turn coil having an output of 200-300 
V AC (peak-to-peak) was also used for energy conversion. The rectified current from the 8-turn 
coil powered a 0.186 W light bulb (FIG. 3). The bridge rectifier is optimally made of fast- 
recovery diodes. 


Even in the absence of an externally applied voltage, current is always present in the circuit. 
Charge builds up in the capacitor and | V was obtained overnight using the 20-turn coil setup. 
Over 48 h, a voltage of 5 V was measured. Faraday shielding practically abolished the 
phenomenon. 


The preferred shape of the pyramid as a charge collector was again demonstrated in further 
experiments using the 8-turn coil-bridge rectifier-capacitor (1,500 .mu.F) assembly placed on the 
1 ft base length aluminum pyramid. A same volume and height aluminum box was used as 


control. Charging times of 1-2 h were used under fair weather conditions. For the pyramid, 550 
mV was measured on the capacitor while on the box 100 mV was obtained. This demonstrated 
the superiority of the pyramidal shape in capturing atmospheric electrostatic energy. It also 
demonstrated that we could tap into the electrostatic field of the atmosphere and draw electric 
energy. For the collection of energy, a battery could substitute for the capacitor. 


Edward V. GRAY 


Electro-Magnetic Association (EMA) Motor 
(Pulsed Capacitance Discharge Engine) 
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The National Tattler (1 July, 1973, page 5) 


"Man Creates Engine That Consumes No Fuel; Invention Could Change History 
By 1984" 


by Tom Valentine 


A California inventor has found a way to create limitless electric power without using up fuel --- 
potentially the greatest discovery in the history of mankind. 


Edwin Gray Sr., 48, has fashioned working devices that could: 

Power every auto, train, truck, boat and plane that moves in this land --- perpetually. 

Warm, cool and service every American home --- without erecting a single transmission line. 
Feed limitless energy into the nation's mighty industrial system --- forever. 

And do it all without creating a single iota of pollution. 


Already, the jovial, self-educated Gray is forcing scientists to uproot their most cherished beliefs 
about the nature of electromagnetism. 


Eventually, his discovery will transform the economic base upon which the society of the entire 
planet has rested up to this point. 


Despite the ever-present danger from the petroleum and other power giants who face business 
extinction within the decade because of his invention, Gray and his associates in EvGray 
Enterprises have demonstrated its worth publicly --- an act requiring great courage. 


And Tattler is proud to report for the first time in America the complete nature of gray's 
astounding system. 


Displaying the kind of open honesty that made America great, Gray and his partners stress the 
fact that they want the whole world to benefit from their new technology. 


"I won't allow it to be bought up and buried by big money interests", Gray told Tattler during the 
exclusive demonstration. 


"I tried for 10 years to get American interests to pay some attention, but I've been tossed out of 
more places than most people ever think of going into." 


Neither government agencies nor private enterprise would listen to Gray, so he turned in 
frustration to foreign interests. The innovative Japanese were eager to listen. 


"As soon as word got out that the Japanese were interested in what we're doing, the Americans 
started flocking around." 


Today, the small shop facility in Van Nuys is crawling with visitors from every segment of US 
industry and finance. 


"The big money boys from Wall Street started coming around", Gray said with a touch of 
defiance in his tone. 


"A bunch of them came in and suggested I file bankruptcy and get rid of all my backers and 
friends. Then they talked about giving me 20 million shares of a new corporation at $25 a share." 


Gray was being offered a deal worth more than $4 billion --- on paper. 


"That sure sounded rich, but I know darn well they would have fixed it up to sell that corporation 
off somewhere for a dollar and leave me holding 20 million shares of nothing." 


The key men at EvGray include Richard B. Hackenberger, an electronics engineer who formerly 
worked for Sony and Sylvania corporations and the US Navy; and Fritz Lens, a former 
Volkswagen mechanic who knows nearly as much about the fantastic electrical system as Gray. 


All the corporate officers agreed that they are determined to get around the money roadblocks 
and bestow the discovery upon the world. 


Tattler was given a thorough demonstration of Gray's "impossible-but-true" methods for using 
electricity. 


The first demonstration proved that Gray uses a totally different form of electrical current --- a 
powerful, but "cold" form of the energy. 


A 6-volt car battery rested on a table. Lead wires ran from the battery to a series of capacitors 
which are the key to Gray's discovery. The complete system was wired to two electromagnets, 
each weighing a pound and a quarter. 


"Now, if you tried to charge those two magnets with juice form that battery and make them do 
what I'm going to make them do, you would drain the battery in 30 minutes and the magnets 
would get extremely hot", Gray explained. 


"I want you to watch what happens." 


As Lens activated the battery, a voltmeter gradually rose to 3,000 volts, At that point, Gray 
closed a switch and there was a loud popping sound. The top magnet hurled into the air with 
tremendous force and was caught by Hackenberger. A terrific jolt of electricity had propelled the 
top magnet more than two feet into the air --- but the magnet remained cold. 


"The amazing thing", Hackenberger said, "is that only 1% of the energy was used --- 99% went 
back into the battery." 


Gray explained, "The battery can last for a long time, because most of the energy returns to it. 
The secret to this is in the capacitors and in being able to split the positive." 


When Gray said "split the positive", the faces of two knowledgeable physicists screwed up in 
bewilderment. Normally, electricity consists of positive and negative particles. But Gray's 
system is capable of using one or the other separately and effectively. 


"He means we have to rewrite the physics textbooks", Hackenberger grinned. It has been the 
engineer's job in recent months to formulate gray's system and put it into writing. 


"That's not an easy job because this system actually defies everything I've ever learned." 


Gray said, "I never had no schooling in electronics or physics, so nobody told me it was 
impossible." 


The "impossible" part of the demonstration was the lack of heat generated in the magnet. Heat is 
one of the biggest problems faced by electrical technology. Also "impossible" is the fact that 
only the "positive" nature of the energy was used. 


"This thing is in its infancy", Gray explained. "When the full potential of American technology 
starts working with it, the results will astound everyone." 


A further proof that he has an unusual source of power with unlimited potential was 
demonstrated next. 


"We've been popping those magnets apart for the past 18 months with the same battery and it's 
still got a full charge. Now I want you to watch this..." 


Gray showed this Tattler reporter a small 15-amp motorcycle battery. It was hooked up to a pair 
of his capacitors which in turn were hooked up to a panel of outlets. 


He flicked a switch and the tiny battery sent a charge into the capacitors. He then plugged in six 
15-watt electric bulbs on individual cords --- and a 110-volt portable television set and two 
radios. The bulbs burned brightly, the television played, and both radios blared --- and yet, the 
small battery was not discharging. 


"You couldn't get all this current out of that battery under ordinary circumstances", Gray said. 
"This is the most amazing thing I've ever seen!" exclaimed C.V. Wood Jr, president of the 
McCulloch Oil Corporation, who was also present at the demonstration. He began looking for 
hidden outlets from the wall. 


"May I prove it doesn't come from any wall plug?" Gray offered. 


A 40-watt light bulb screwed into an ordinary extension socket was plugged into the panel 
powered by gray's system. The bulb lit, then Gray dropped it into a cylinder filled with water. 


"What would be happening if this was getting ordinary power right now?" Gray asked, as he 
stuck his hand in the water with the glowing light bulb. 


"You'd be electrocuted and that thing would be popping and sputtering until the fuses blew", 
Wood replied. 


This reporter then put his finger into the water with the light --- no shock. 
"Gentlemen, this is a new manifestation of electricity", Hackenberger said. 


The engineer told the astounded onlookers that no laws of physics were being violated, but a new 
application of electricity has been discovered and put to work. 


Gray, one of 14 children, comes from Washington DC. As a small boy, he was fascinated by 
electricity, magnets, and gadgets in general. 


"IT really got excited about electricity when they tested the first radar across the Potomac in 1936. 
I was 11 years old then and visions of buck Rogers danced in my head." 


He learned about radar during his World War IT hitch in the Navy and "I've been messing around 
with coils and capacitors ever since”. 


He learned to "split the positive" in 1958 and spent the next dozen years finding the funds to put 
his discovery to work. 


Any abbreviated explanation of Gray's system is an over-simplification of the technical aspects 
of this tremendous breakthrough, but some of the best minds in the US are now working with 
Gray to further improve his discovery. 


Gray held the 40-watt bulb up out of the water and said: " You know, to light this bulb takes 
millions of dollars in power plant facilities, transmission lines, and circuitry. With my capacitors, 


I can provide power to any home for a couple hundred dollars." 


The economic impact of that statement is beyond the imagination --- not to mention the ecology 
and anti-pollution benefits. 


Tom Valentine & Edwin Gray: Demonstration of ''Cold Electricity''~ 
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INVENTOR Edwin Gray checks the workings of his revolutionary electromagnetic motor 


The National Tattler (January 23, 1974) 
"Two Inventors Work To Devise Fuelless Car" 
by Tom Valentine 


Merging an electromagnetic motor with an all-plastic body and chassis, two pioneering inventors 
will put the first fuelless automobile into production and on sale this year. 


The revolutionary machine is being called "that car of the future" for Americans today. 


"We have the answer to the energy crisis", declared Edwin Gray, the Van Nuys, CA inventor 
who revolutionized the use of electricity by producing an electromagnetic motor using an 
ordinary auto battery that does not wear down in a few short miles. 


"Our system can eventually solve the world's fuel and pollution problems", Gray told Tattler. 


Paul M. Lewis, inventor of the "Fascination", an ultra-modern, "three-point road contact", all- 
plastic auto. His car of the future lists a number of engineering advantages over today's models, 
and the EMA motor will slowly replace internal combustion engines 


Although it looks like a "three-wheeled" car, the Fascination actually has four wheels. The two 
front wheels are set close together. It is similar to the front wheels of an aircraft. Thus the name 
for Lewis' corporation --- Highway Aircraft Corp. 


The 77-year-old inventor told Tattler, "Mr. Gray has promised delivery of his EMA motor by 
March of 1974 and we'll get our car on the road shortly afterwards." 


Lewis, a veteran of many hassles with the auto-oil monopoly, was finally forcing his way to the 
marketplace with an all-new auto design when he heard about the EMA motor. 


"We had an advantage over standard cars even with our Renault engine. But, with this motor, the 
big boys don't have a chance unless they get up to date," the fiery inventor told Tattler. "I've 
battled the industry tooth and nail for years now, and now we're coming on strong." 


In 1936, Lewis designed a three-wheeled car that looked a lot like the present Volkswagen bug. 
He called it the "Airmobile", and his original model is still on display at Harrah's auto Museum 
in Reno, NV. 


Though he hid not know what Dr. Ferdinand Porsche was doing in Germany, the Lewis 
Airmobile was amazingly similar to the popular VW beetle. 


Both vehicles were low cost, simplistic in design, used horizontal opposed four-cylinder air- 
cooled engines, transaxles, independent suspension systems and unitized body construction. 


When World War II came along, it sent VW soaring in Germany, but killed the Airmobile. 
Porsche fit into the German establishment, but Lewis was a "crackpot" inventor and a pain in the 
neck to the economic status quo. 


The VW beetle's popularity proves that Lewis' original idea was valid and worthy, despite the 
laughter from Detroit. 


The Airmobile was driven out of business in the late 1930s by the Securities and Exchange 
Commission and the U.S. Postal Department, who have been called bureaucratic flunkies for the 
oil-auto monopoly. 


"I was harassed for two years and they refused to let me sell stock in my company on the 
pretense they were investigating possible wrongdoing", Lewis said. "After I was beaten down, 
they sent representatives to tell me they found nothing wrong and I could sell stock. A man can't 
make a dead horse walk." 


After losing the Airmobile, despite driving it through 26 states for more than 45,000 miles 
without a repair, Lewis went from Denver to Los Angeles, where he continued inventing. 


His inventions made him financially solvent and he charged back into the auto business. 


He planned to use his own "boilerless" steam engine in Fascination until the EMA motor came 
along. 


A model of Ed Gray's motor is on display at Lewis' Highway Aircraft Corp., headquarters in 
Sidney, NE. 


"We will eventually have stock to sell, but at this time we simply want the public to keep abreast 
of our progress", Lewis told Tattler. 


Although still in the embryo stage, the merger of the two inventions promises to keep America in 
the technological forefront of the world. 


The first prototype car cost Lewis more than $200,000 to build and the first prototype EMA 
motor ran close to $1 million to build. 


"We will eventually tool up for mass production and bring the costs down considerably", Lewis 
said. "But the first 100,000 or so fascination cars with the EMA motor will cost the public about 
$2 per pound. Today's cars cost about $1 per pound, but we're almost twice as light." 


The buying public will pay an estimated $5,000 for the Fascination with the EMA motor. 


Although the Fascination will be priced with moderate cars and more expensive than economy 
cars, the savings on fuel and repair costs quadruple its value. 


The body of Fascination will be made of Royalex, a tough rubber-like Uniroyal product. 


To insure that his radical design will be practical and not only meet but surpass all safety 
standards, Lewis has contracted with two of the best automobile engineers in the world. 


Visioneering, Inc. (Fraser, MI) is concentrating on the Fascination in order to insure it does 
everything Lewis claimed. 


Richard Hackenberger, the electronics engineering expert hired by Gray to put his motor to work 
on a practical basis, explained how the new car will operate: 


"Because we are not taking current directly from the batteries, but rather are supplementing the 
static charge which operates the system, we are getting fantastic efficiency. 


"Of course, further research and development will eventually allow a motorist to drive across the 
nation without recharging his batteries, but we estimate a family could drive 500 miles at 


highway speeds without recharging." 


Hackenberger said the 500-mile estimate is a "conservative" one and is applicable to a car using 
air-conditioning or heating and radio. 


"Just driving around town, the EMA will last a lot longer without recharging", he said. 


The engine will run in any temperature and there is no noise, no cooling system, and no exhaust 
fumes. 


"The battery will go to work when the key is turned on and the light on the dash will glow while 
the starter motor builds the rotor up to speed. The light is used instead of a tachometer and it will 
only take a few seconds for the motor to build up and be ready to go." 

Hackenberger was quick to explain, "We do not have perpetual motion here. We have an 
electrostatic generating system and a capacitor bank doing some very efficient work. The 


principle is based on a modification of Ohm's Law." 


The power for the motor is generated by magnetic repulsion. Engineers have tested the motor 
and it develops 100 horsepower at the brake. 


"This means we are as powerful as any standard internal combustion car on the road today. The 
inefficiency of the internal combustion engine is the reason", he said. 


The National Tattler (1 July, 1973) ~ 
"Gasless Auto Gets $6-Million Backing" 
by Tom Valentine 
The man who first told the world through a Tattler article that he had invented a no-fuel engine 
capable of providing electricity at half today's cost has received more than $6 million to develop 


his machine. 


"We're finally out of the woods", inventor Edwin Gray, president of EvGray Enterprises (Van 
Nuys, CA), told Tattler. 


"We've been struggling against the big business monopoly (against the marketing of new types 
of power plants) for years in this country, but finally made it --- and we did it without going to 
foreigners." 


Gray's revolutionary ideas in power production were first made public in this periodical last 
summer. The inventor has received additional funds to develop an automobile motor for an all- 
new plastic car to be called "Fascination". 


He plans to build a battery substation to supply 100 megawatts of electricity at peak periods 
while expending only 40 kilowatts doing so, using cobalt batteries and electromagnetic 


association motors, which he developed. 


This goal has been disputed by many "experts", who claim Gray and his company may be 
perpetrating some kind of hoax. 


Gray's electromagnetic association (EMA) motor is not perpetual motion or any mystery, he 
stressed, but rather a unique blending of three known forces to make energy. 


"Using static electricity isn't new, neither is recycling power or activating electromagnets, but Ed 
Gray simply became the first to put all three together with the right combination", Richard 
Hackenberger, his aide, told Tattler. 


Whether it's driving a car or generating power, the EMA system works the same. 


The motor draws small amounts of direct current from a battery and blends it with static 
electricity to make the static "work". 


The static charge then activates the electromagnets, the engineer explained. 


Tests conducted this past September by Crosby Research Institute (Beverly Hills, CA) showed 
the original EMA prototype motor had a "measured overall system efficiency exceeding 99%". 


Crosby Engineering director J. A. Maize conducted the intensive testing on behalf of Pan World 
Enterprises Company, Ltd., a Japanese conglomerate. 


Maize operated the motor into a 10-horsepower dynamometer load at 1,100 rpm, a power output 
of 7,460 watts. 


But the batteries used in the test were only capable of 5,454 watts per hour. Therefore, the motor 
was making its own electricity while it worked --- and using absolutely no fuel in the process. 


"The system will operate continuously for 203 hours at 10 horsepower and 1,100 rpm without 
recharge since the total battery power consumed is only 26.8 watts per hour", Maize said. 


"Recycling of the batteries during non-operational periods would permit continuous system 
operation until the end of battery life." 


Since those tests, however, the EvGray people have further improved their system. 


Funds to develop the generating plant have been provided by a trio of wealthy US geologists 
who made fortunes in oil exploration, but now feel a new source of energy is mandatory for the 
world, Gray told Tattler. 


"The men who financed this project don't want their names released to the public”, he said. 
"They're seeking electricity, not publicity." 


When Gray and "Fascination" car designer Paul Lewis announced plans to have the fuelless car 
on the road by the end of 1974, he already had improved the motor to the point where he could 
drive the car at normal speeds for more than 500 miles between rechargings. 


"But since we are estimating, we are being ultra-conservative", Hackenberger insisted. "We now 
plan to have a prototype car on the test track by the end of summer." 


Original plans called for the car to be in prototype earlier, "but lawyers, not our system, held us 
up", Gray added. 


Gray now is beginning negotiations with foreign groups after refusing the temptation for years 
while waiting for some developments in the US. 


"The Italian government is very interested", Gray told Tattler. "We were told by one 


representative that they wanted to develop this source of power quickly because they never want 
to look at another Arab as long as they live." 


Progress Bulletin (Pomona, CA) July 7, 1975 ~ 
"Either Saint or Sinner ~ Auto Motor Inventor Just Fueling Around?" 


Los Angeles (AP) ~ Edwin Gray, a self-educated inventor, says he has designed a car motor that 
needs no fuel. Hundreds of investors have put their money on it. 


But local authorities have charged him with bilking his believers out of thousands of dollars. A 
specialist in energy engineering saw the prototype motor and said if it worked, "it would violate 
all the laws of physics" 


In the eyes of Gray's supporters, it is a case of a small-time inventor being harassed because he is 
on the trail of a revolutionary idea that challenges the auto establishment. 


If allowed to develop his invention, Gray said, "This motor will probably replace most motor 
power in the very near future." 


Claims for the device have varied over the past four years, according to the Los Angeles County 
district attorney's office, but essentially it has been described as an electromagnetic motor" that is 
started by a set of batteries, then runs virtually on its own and puts energy back into the batteries 
--- enough so that they need charging only infrequently. 


"If it did what he says it would violate all the laws of physics", said Donald Cronin, a staff 
scientist at TRW Systems, Inc., who watched a test of the motor about a year ago. 


"It ran for about 10 seconds and then everything blew", he said. "A group of scientists from a big 
research firm in Japan had come with an elaborate amount of equipment --- gauges, instruments, 
and TV cameras --- and were ready to sign a letter of intent. After the test, they packed it all up 
and went back to Japan." 


Gray, 50, says he has been toying with the idea for such an engine since he was 7 years old. He is 
almost boastful about his lack of scientific training. 


"The technical people tell me that if I had a technical background I wouldn't have come up with a 
motor like this", he says. 


Gray began selling shares in his invention in 1971 and attracted some 800 shareholders. Last July 
investigators from the district attorney's office seized the prototype engine, plans, drawings and 
bookkeeping records. It was not until May that charges were filed against gray --- one count of 
conspiracy to commit grand theft, eight counts of grand theft, and three counts of a securities 
violation. 


Gray's attorneys’ cite the 10-month delay as one sign of harassment. A national tabloid 
newspaper attacked the D.A.'s office for its "behind-the-scenes suppression of one man's effort to 
help mankind". 


This kind of talk frustrates the investigators, who see themselves as acting to protect lay 
investors who aren't able to distinguish a technically complicated fraud from a valid research 
effort. 


Edwin Gray must be persuasive, though: two investigators from the D.A.'s office "went down to 
see and got hustled themselves --- they invested money of their own for a while, but later got it 
back", said Deputy D.A. Mitchell Harris. 


As to why the case has taken so long to prosecute, authorities say that, in the first place, it has 
been hard to find investors willing to press charges. 


The D.A.'s office also points out that the investigators were busy with other cases they 
considered more pressing, and this kept them form wrapping up the gray investigation. 


The National Tattler (March 1974) ~ 


"Inventor of the World's First No-Fuel Engine is Suppressed by L.A.'s District 
Attorney" 


by Tom Valentine 


Editor's Note: On July 1, 1973, Tattler published a story announcing the invention of a 
remarkable "fuelless engine" capable of powering an automobile. The engine, invented by Ed 
Gray and named the EMS motor, functioned on an electromagnetic principle that allowed it to 
regenerate its own power. 


At the time, Tattler predicted the Gray engine would revolutionize the auto industry. We also 
published Gray's announcement to have automobiles containing the engine in production an 
available to the public by the end of 1974. That obviously has not happened yet, and for a very 
good reason. 


For the past seven months, Gray has been the victim of an incredible campaign of obvious 
harassment by the Los Angeles District Attorney's office. This harassment appears to be yet 
another chapter in a long history of attempts to suppress any automobile invention that might 
disrupt the status quo for auto manufacturing as established by Detroit's car-making giants. 


Tattler was warned not to print this story until the issue was settled in court. We are printing it 
because the public has a right to know what is happening and because it has become obvious that 
the district attorney has no intention of seeking a quick decision in the case. In this exclusive 
report, Articles Editor Tom Valentine reveals the sordid, behind-the-scenes suppression of one 
man's effort to help mankind. 


"Threat of Arrest Spurs Tattler Reporter" 


At one point during his investigation of the Ed Gray EMS motor case, Tattler Articles Editor 
Tom Valentine was threatened with arrest if he pursued the matter. 


The threat came from Ran Novell, an investigator with the Los Angeles District Attorney's 
office. 


When Valentine telephoned the district attorney's office to inquire why the DA had kept the gray 
case pending five months without bringing formal charges, Novell snapped back: 


"I'm advising you of your rights. You have the right to remain silent because anything you say 
may be used against you in a court of law." 


"I don't have anything to say. I'm simply trying to ask questions", replied Valentine. 
"Well, you might be indicted as a co-conspirator in this case", said Novell. 
"You've got to be kidding", said Valentine. 


Later, Valentine expressed his opinion that the threat was nothing more than an attempt to"scare 
me away from the case”. 


"But if that was what he was trying to do he couldn't have picked a worse tactic. All he 
succeeded in doing was making me resolve to get to the bottom of this", said Valentine. 


The effort of Ed Gray to produce a fuelless automobile engine that could greatly benefit mankind 
has been blocked by the Los Angeles District Attorney's Office. 


Gray is the inventor of the EMS motor --- a remarkable electromagnetic engine that regenerates 
its own power, thus eliminating the need for liquid fuel. 


Gray had intended to have his motor in production and available to the general public by the end 
of 1974. However, a series of confrontations with the L.A. District Attorney's office has 
completely stymied his efforts. 


Gray's problems began last July 22, when L.A. authorities raided his plant in Van Nuys, CA. 
Virtually everything in the building was confiscated --- including his working prototype motor. 


Seven months later, not a single charge has been brought against Gray. Yet, the L.A. District 
Attorney's office still has his records and engine models. 


The Van Nuys raid is only the latest incident in a strange pattern of "non-arrests" of automotive 
inventors that dates back more than half a century. 


In a continuing investigation of this phenomenon, Tattler has documented dozens of cases in 
which inventors came up with "a better idea" for an automobile engine, only to be harassed into 
tragic situations ranging from bankruptcy to suicide. 


One example was the invention of the Lewis automobile more than 40 years ago. 


In 1933, Paul Lewis invented a three-wheeled car powered by an air-cooled engine. Called the 
"Airmobile", Lewis’ product proved itself in road tests. 


But when he began selling stock in his company in order to obtain capital to mass-produce the 
vehicle, the Securities and Exchange Commission stopped him. 


For years the SEC kept Lewis "under investigation" without bringing any formal charges. 
Finally, he was harassed into bankruptcy. 


"Once I was bankrupt the SEC dropped its investigation and told me I was clear to continue", 
Lewis recalled during a recent interview with Tattler. "All I could do was swear at them and ask 
them if they knew any way I could make a dead horse walk." 


Today Lewis' "Airmobile" can be seen in a museum at Harrah's Club in Reno, NV. 
Ironically, his "better idea" was not totally suppressed. 


In Germany during the 1930s away from the influence of Detroit's auto giants, an automobile 
was developed using the air-cooled engine principal first advanced by Lewis. Today, that car is 
called the Volkswagen. 


Yet another example of such suppression is found in the history of the John Robert Fish 
carburetors. 


Fish invented a carburetor that double the gas mileage of Detroit's standard carburetors. When 
Detroit snubbed his invention, Fish tried selling his invention through the mails to do-it-yourself 
mechanics. He was growing successful when Post Office Department agents swooped down on 
him for "investigation of fraud”. 


Several years later he was exonerated of any charges. But not until the mails to and from his 
business were stopped during a lengthy "investigation". He was wiped out financially. 


A modern case is that of the LaForce brothers, presently locked in a controversy with the 
Environmental Protection Agency, which yet another branch of our huge federal bureaucracy. 


The LaForce brothers are outstanding mechanics and automotive engineers from Vermont who 
have designed and built an improved auto engine. 


The LaForce engine was tested by the EPA last fall and government spokesmen announced they 
were impressed. It looked like a small time inventor had finally broken through the bureaucratic 


curtain. 


Hardly a week passed after the impressive EPA tests when it was announced that the LaForce 
engine, though more efficient regarding mileage, was more polluting. 


Ed LaForce told Tattler: 


"That's a crock of you know what! I don't know what their motive is, but we conducted very 
thorough tests before going to the EPA." 


The LaForce brothers are not barnyard operators; they own and operate extremely sophisticated 
equipment and they know what their engine can do. 


Like Ed Gray's case, the LaForce controversy is just beginning. 


On July 1, 1973, Tattler exclusively reported Ed Gray's discovery. Using electricity, he had 
found a way to drive a car without fuel, without pollution, and without noise. 


The motor can be used to generate enough power to drive a car while recharging its own 
batteries --- providing practically perpetual power with super-efficiency. 


On January 27, 1974, Tattler followed up with the story of how Gray and Paul Lewis were 
planning to put the EMS motor in the "Fascination" auto body designed by Lewis. 


At that time, Gray said his system would need two banks of batteries and recharging would be 
accomplished simply because batteries could not take the charge rapidly enough. 


Lewis and Gray could not get together financially and their plans changed. 
Gray's attorney, Joel Ward, filled Tattler in on the details since the July 22 raid. 


"Despite the action by the D.A.'s office, am unaware of any of the 800 stockholders in EvGray 
Enterprises demanding their money back. 


"I am aware that some of the stockholders have offered more money, which is certainly 
indicative of their confidence in gray's inventions." 


Ward said that the company is in the process of thoroughly testing and evaluating a new 
prototype EMS motor. 


"It is apparent that the academic scientists have taken issue with Ed Gray's layman's language", 
Ward said. 


"Here's an inventor with only a high school education telling scientists that he can do something 
totally new to them, and saying so in language they cannot accept. 


We are in the process of fully explaining the new concepts in scientific terms", Ward added. 


The attorney stressed that the US Patent office has notified him that every claim for the Gray 
motor has been accepted and the patent will therefore be issued. 


"This means they accept the novelty of his motor. Now we are testing the prototype to determine 
what it's optimum capabilities are." 


Ward said that separate patents will be filed on Gray's innovative energy process. 


Ward said the company has not wanted additional trouble, and therefore they have maintained a 
low key approach to the D.A.'s actions. 


Ward added: "I'm not going to discuss what we night do at this time. From a legal standpoint it 
might not be wise." 


Many people close to the controversy have wondered aloud why Gray doesn't sue the D.A. for 
the apparent harassment. 


Ward refused to comment on a possible suit, but Tattler learned that no suit can be field until the 
case is closed. As things stand it is an "ongoing" investigation. 


The investigator in charge, Ran Novell, told Tattler that, "We're going to charge Gray with grand 
theft for taking money under fraudulent pretenses. His motor doesn't do what he claims. All he 
has is a starter motor run by some batteries". However, Novell also admitted that no one in the 
D.A.'s office had tested the motor --- or even started it. 


Since Tattler has been diligent in checking Gray's claims before publishing the first story, such a 
charge came as a surprise. A number of scientists pronounced the engine sound and workable 


before the initial story was printed. 


Novell said that the original search warrant was based on a complaint by a former, and 
apparently disgruntled, employee. 


The D.A.'s investigator, who is not an attorney, said there were also earlier complaints about 
stock sales. 


As of this writing the charges are still "pending" and nothing has been resolved. 


Normally, in cases of invention fraud, stockholders clamor for their money back and the inventor 
declares bankruptcy. 


"I know a lot of people want us to get going and bring this invention out right now", Gray told 
Tattler, "and we're doing everything we can." 


Novell told Tattler: "Look, if this thing had any possibility I'd be the first to promote it." 


Tattler learned that Novell's sincerity may be questionable. The investigator had every 
opportunity to get all the facts in advance of the raid. 


"I wrote the D.A.'s office last April when I first heard of the investigation and stated our 
willingness to cooperate", Ward said. 


"My letter was ignored and they raided the facility. Then, and this is unheard of, after the raid I 
mad another offer to cooperate, which was also ignored." 


Ward said that he submitted written expert opinion to Novell's office in the belief that Novell 
would exchange expert opinions. 


"They have our expert's opinion in writing, but I'm still waiting for theirs", Ward said. 


Tattler has learned from a source within the D.A.'s office that it is general knowledge that Novell 
is "persecuting" rather than "prosecuting" the case. 


Probe The Unknown (June 1973) ~ 
"The Engine That Runs Itself"' 
by Jack Scagnetti 


Newspaper Headlines from January, 1973: "Rationing in Effect as Winter Catches US Short of 
Fuel ~ Fuel Shortage May Curtail Rail Service ~ Smog-Proofed Autos Choking on Own Fumes 
~ US May Approve Gasoline Rationing ~ Pace Picks up in Quest for Clean Engines" 


Catastrophic problems, aren't they? Not only are we taking more out of the earth than the earth 
has to give, but we're also using what we take to ruin the air above. 


Sitting in a small laboratory in Van Nuys, California, is a curious creation which, based on the 
merits of dynamometer tests and other rigid trials, claims to be the solution. It's called the EMA 
(Electro-Magnetic Association) motor and, in technical jargon, is described as "digital-pulsed, 
"time-phased", and "servo-controlled". Developed by EvGray Enterprises, an independent 
research and development firm, the unique engine runs on the principle of electromagnetic 
transformation. 


In terms more meaningful to the layman, the EMA motor requires no fossil fuel, recycles its own 
energy, creates no waste, and is extremely quiet. Its size, weight and horsepower ratios are 
comparable to motors and turbines now in use. 


The EMA's only external power source consists of four 6-volt batteries which never need 
recharging and which have the same life expectancy as the standard automobile battery. EvGray 
claims the motor duplicates the power and torque characteristics of internal combustion engines 
of similar size and weight, and the Federal and State Air Resources Board has granted the 
inventors a permit to further prove this claim by installing the EMA in test vehicles. 


Edwin Gray, Sr, president of EvGray, predicts production costs of the EMA will be comparable 
to present motors and maintenance costs will be far less, "The EMA motor promises to make the 
world a cleaner place in which to live", says Gray, who has spent 12 years developing the 
engine. "Perfection of the EMA motor as a generating source could means the availability of 
inexpensive power to underdeveloped nations." 


EvGray expects the EMA motor --- when tailored for specific applications --- to become a 
desired replacement for virtually all power systems now in use... 


Lightning & ''Energy Spikes" ~ 


Gray describes the operation of his EMA motor as "similar to recreating lightning". He says the 
engineering and scientific world has known this recreation is possible but hasn't known how to 
do it. "When lightning hits the ground, causing a 10-million volt buildup, where does the energy 
come from to make it from a static charge to a lethal charge? Nobody really knows." 


Richard B. Hackenberger, Sr., vice-president in engineering for EvGray, explains how the EMA 
system operates” "Power from the high-voltage section is put through a system of electrical 
circuitry to produce a series of high-voltage ‘energy spikes’. The spikes are transferred to a small 
control unit, which in turn operates the major motor unit. The control unit, acting in a manner 
similar to that of a distributor in an internal combustion engine, regulates the spikes, determines 
their polarity (whether they be north or south) and directs their power to selected electromagnets 
in the main unit. While this occurs, the recycle/regeneration system is recharging the batteries 
with 60 to 120-amp pulses. The electromagnets are located on both the rotor and stator of the 
large motor. Attraction and repulsion between the two sets of magnets causes the motor to 
operate and generate horsepower. Once in motion, the motor recharges the batteries as a result of 
the recycle/regeneration system. To prevent condensation in the main cylinder, a half-pound of 
air pressure has to be maintained. Air is routed through the programmer for functional purposes. 
When the ambient temperature is 90 degrees, the motor operates at 170 degrees." 


In short, the principle of the engine is to create electricity and recycle energy by the factor that 
every time magnets are energized off the peak of transients, a charge goes back into the battery. 
It's not a constant charge, but a pulse charge of 60 amps or better; thus, the battery must be of 
high quality. The batteries for the EMA motor are furnished by McCulloch Electronic 
Corporation of Los Angeles. After extensive research and testing, EvGray chose the model 110- 
75 Energy Center, which is said to produce maximum power for its weight and volume over an 
exceptionally long life span. This is achieved partly by use of an ultra-lightweight plastic case 
that minimizes dead weight (energy-storing components comprise more than 90% of the battery's 
weight). Features of the battery include extra-large plates separated by indestructible glass- 
rubber separators and a specially formulated lead oxide composition. Two of the 6-volt batteries 
are used for operation, while the other two serve as a reservoir. Mallory Electric Corporation of 
Carson City, NV, has also made a major contribution toward the design of the electronic pulsing 
system. 


Long Range & Powerful ~ 


Electric-powered vehicles are not new, of course, but the poor energy-storage factor of batteries 
and their heavy, large size have thus far made them impractical for use in any vehicles requiring 
a long-range capacity. This drawback has restricted the market for electric power to small 
limited-performance vehicles. The maximum range of these vehicles when driven at 40 mph has 
been approximately 150 miles. Range is affected by the number of starts and stops, grades 
traversed, and acceleration demands. 


The EMA motor needs only to run at 500 rpm for the normal recharging system to work. In fact, 
its recharging capabilities are such that the EvGray's next version of the engine won't have an 
alternator or air pump. The air pump will be replaced by blades on the rotor. 


"The idea of a self-sustaining electric motor", says Gray, "at first appears to go against much of 
the theory of electricity and conservation of energy. The EMA motor does not, however, violate 
the basic laws of physics, but rather utilizes them in a unique integration in a system in order to 
maximize upon the characteristics and interrelationships between electrical, magnetic, and 
physical components. The EMA prototype motor has had considerable operating test time and 
has been adapted to standard and automatic automobile transmissions." 


Dynamometer tests have recorded the rpm's of EvGray's motor at 2550 constant, the torque at 66 
pounds constant. Brake horsepower is 32.5. After a test run of 21-1/2 minutes, the battery 
voltage was 25.7. 


Only three surfaces male physical contact with the motor, a feature which dramatically limits 
friction and increases efficiency. "An internal combustion engine is only 30% efficient", says 
Gray. "Our engine is 90% efficient". A Prime factor in friction control is the so-called "magnetic 
vacuum" created in the drum, which literally takes the pressure off end bearings and allows the 
rotor to float within the drum. 


"Our motor creates power surges --- one behind the other --- in microseconds", says Gray. "By 
doing this, we are able to direct the magnetic flux field. The magnetic flux is a coolant source, 
SO we need no cooling system." 


Gray says the engine is not affected by rain, heat, cold, any other type of inclement weather, or 
by driving through tunnels: "All this motor needs is oxygen. The external magnetic effect is that 
another field system cannot operate within this same battery system. The magnetic field 
orientation is 360 degrees in all directions." 


Light, Easy to Make ~ 


The new EMA prototype will weigh about 320 pounds, less than most present internal 
combustion engines. It will measure 12 inches in diameter, 18 inches in length (Size is linear to 
horsepower required). According to Gray, further research should make it possible to reduce the 
size and weight through the use of lighter metals and more sophisticated circuitry. 


Gray says most of the motor's components can be built in a machine shop with a mill and lathe. 
The exceptions are the drum itself, the electromagnets, and a few miscellaneous items bought 
over the counter in an auto supply store. The company plans to enter into worldwide licensing 
agreements to manufacture the motor. 


The safety features of the EMA are impressive. There's no fan, no exposed high-voltage 
component parts, no exhaust fumes, no fuel tanks to explode, no water reservoirs to clog up, 
freeze or overheat. EvGray believes the reliability of the engine will be excellent, and 
maintenance should be minimal because there's no carbon, water, varnish or other impurities --- 


which occur normally as a result of burning oil or gasoline --- to damage parts. There is no 
carburetor to clean and adjust, no oil filter to change, no gas filter, smog valve, gaskets, radiator, 
water pump or timing chain. Plug-in type construction makes replacing parts quick and easy. 
Gray says the training time for EMA mechanics is less than that for mechanics working with a 
standard electric motor and far less than those preparing to work on internal combustion engines. 


The EMA also favors the eardrums of mankind. Its noise emission is far less than that of all other 
power sources, and Gray claims that there will be no increase in noise as the engine ages. In fact, 
electric motor noise is almost imperceptible when properly suppressed. 


Perhaps the reason Edwin Gray, now 48, has been able to create such an unconventional engine 
is his unconventional education. One of 14 children, he began tinkering with magnets and 
electricity as a boy. He left home when he was 15 and served a year in the US Army before it 
was discovered he was underage and he was given an honorable discharge. During that year he 
attended an Army school for advanced engineering. After the attack on Pearl Harbor, he 
reenlisted, this time entering the Navy. After serving three years of combat duty in the pacific 
zone, he returned to civilian life and found work in the field of mechanics. Resuming his 
experiments with electromagnetic power, he seriously examined the theory of "energy used is 
energy spent”. 


After years of research and experimentation, gray conducted his first test of the EMA motor in 
1961. The engine ran briefly and then broke down. Discouraged but not defeated, he constructed 
a second electromagnetic motor, which ran for an hour and a half before failing. 


A third prototype ran for 32 days attached to various automotive transmissions and test 
equipment. It was then dismantled for analysis, and detailed reports were prepared. After 
rejection by large corporations and money promoters, gray formed a limited partnership in 1971 
and constructed the fourth EMA prototype. With assistance from nearly 200 private citizens, 
EvGray Enterprises has spent $1.1 million in the attempt to recycle present lost energy and 
redirect magnetic energy forces with the EMA motor. 


Dick Hackenberger, who comes from a more conventional background, complements Gray's raw 
genius with 25 years diversified functional and management experience in the engineering field. 
He holds an EE degree from Northeastern University and is a senior engineer in the Institute of 
Electrical and Electronic Engineers. Hackenberger also held positions with the Sony Corporation 
of America and Sylvania Commercial Electronics, and he has served as an engineering 
consultant to the US Navy. 


Other EvGray officials include Arthur M. Lange, vice-president in charge of public relations, and 
George C. Demos, vice-president in charge of marketing. Lange has served in management and 
public relations capacities with both Ford and General Motors, while Demos has worked as 
division general manager for Control Data, director of marketing for RCA, and president of his 
own manufacturing firm. 


Raising a Few Eyebrows ~ 


The electromagnetic motor has attracted attention from important government agencies, 
including the Environmental Protection Agency, the Air Resources Board, and the Department of 
Transportation. Governor Ronald Reagan of California last year presented ray and his wife, 
Evelyn, with a certificate of merit. Others indicating interest in the project are congressman 
Barry Goldwater, Jr, Edward Roybal, Del Clawson, and James Corman, US Senator Alan 
Cranston, and state senators Alfred Alquist and Nicholas Petris. 


John Brogan, head of the Environmental Protection Agency's advanced automotive power 
systems development division, says his 25-man staff has looked at approximately 20 alternate 
engine proposals each week for the past two years. He says nearly half of the proposals are for 
"perpetual motion" machines; that is, machinery that would produce continuous movement 
without any outside energy source. The concept of perpetual motion violates all known laws of 
thermodynamics. 


According to EvGray, some experts believe the EMA is a perpetual-motion engine and is, 
therefore, invalid. Gray himself refutes this belief: "The EMA motor is definitely not perpetual 
motion. Only those in the scientific world who understand the theories of physics are able to 
comprehend how our motor works. There's only a handful of such persons. 


"The programmer directs which magnets are to be energized for what length of time and in what 
polarity. There are several attractions and repulsion taking pace at the same time." 


The search for the clean engine has seen the federal government contribute $23 million to the 
development of new engines in the past two years. General Motors spent $36 million last year 
alone, and Ford laid out $20 million. Senator John Tunney of California has proposed legislation 
to divert $900 million from the Highway trust Fund into a three-year crash program to develop a 
clean engine. 


Meanwhile, Edwin gray, after 12 years of research and development, believes he has found the 
answer for a comparatively meager $1.1 million. Time will tell whether or not he is right. 


EMA-4 Motor Preliminary Test Data ~ 


Input Power: 12 volts DC (of a 24 volt DC system, making use of a 12 volt standard starter 
motor) 

RPM: 2550 rpm constant 

Horsepower: 100 HP 

Brake HP: 32.05 

Foot-pounds/minute: 1,057,650 

Foot-pounds/second: 755 \bs (includes 110 lb for four 6-volt batteries) 

Volume: 42" long x 18" wide x 2" high (overall geometry including control unit, &c. The basic 
motor is 16" diameter x 24" cylinder which can be repackaged into a 9" diam. x 12" cylinder) 
Test Run Time: 21.5 minutes 

Battery Voltage Reading at Test Completion: 25.7 volts 

Ambient Temperature: 84 degrees constant 

Humidity: 51% 


Fuel Consumption: None (other than air) 

Cooling: Conduction 1/2 pound flow-through air pressure 

Magnetic Field Orientation: 360 degrees all directions during motor operation 

Lubrication: High temperature bearing grease 

Vibration: Negligible 

Noise Level: No direct reading taken. Without shielding, no louder than small kitchen appliance 
(e.g., fan, &c) 

Power Hazard: Fully secure, full design safety features 

Start Mode: Simple push button, standard 12 volt starter motor 

Operating Mode: Rheostat principle with switchable rpm range (500-1300-1950-3350-4100 rpm) 
Physical Condition: Motor mounted on wheeled test stand; no external connections to stand. 


NewsReal (Date Unknown) ~ 


"EMS --- Electronic Power That Could Change The World's Economic Power 
Picture" 


by Tom Valentine 


Though harassed by the authorities, under-financed and ignored by science, Edwin V. Gray, a 
self-educated Los Angeles inventor, has developed a revolutionary electromagnetic motor that 
promises to greatly improve conditions for the world. 


A vast new technology is opening because gray invented a motor that delivers super-efficient 
horsepower at lower cost with less wear and tear than any other device known. His EMS motor 
takes us a giant step closer to the magnificent, whirring power plants visualized by science 
fiction writers. 


Implications for the auto industry alone are staggering: Gray appears to have the answer to 
Detroit's dilemma involving practical electric vehicles. 


Ed Gray's name may well go down in history alongside the likes of Edison, Marconi, Goddard, 
and Bell --- that is, if the establishment will get off his back. 


A social quality known as "resistance to change" and another called the "economic status quo" 
have made grays' struggle to develop and market his motor a tale of bitter frustration. Most 
people would have quit in despair long ago. 


However, tireless experimentation and remarkable determination have paid off in a technological 
triumph that brings the heretofore untapped source of static electricity into the workhouse of 
man. Any expert can tell you "Static electricity will not do work". Gray is slowly and doggedly 
proving the experts are wrong. 


His battle is not over, but perhaps the tide is turning in his favor. His corporation, EvGray 
Enterprises, is seeking the necessary financing to further develop the motor. His efforts were 
thwarted by serious legal problems which recently were resolved when he agreed to enter a 
guilty pleas to a minor Securities and Exchange violation. 


Thus nearly two years of legal entanglements came to a close. The legal costs alone have been 
near ruinous. 


He's won some important battles, but he could yet lose the war. 


Gray's start in life wasn't promising. He was one of six children of a poor Washington DC family 
and grew up in the streets. 


Few suspected he had the stuff of a genius. Like many kids, he was fascinated by engines and 
motors, but his thinking about them went gar beyond normal curiosity. He wanted to know more 
than just what made them run. 


Gray dropped out of school at 14 and began tinkering with ideas. He was so lacking in formal 
education that he did not realize for some time that his thinking was both original and far- 
advanced. 


Three things about electricity fascinated him: (1) a capacitor can store an electric charge and 
release it on demand, (2) pulses of electricity can be sent out and brought back, 93) lightning 
bolts seem to be more powerful when closer to the earth where the atmosphere is heaviest. 


These were facts known to every physicist. But to most such scientists, they were unrelated facts. 
Ed Gray's genius was in correlating this knowledge into a new technology. 


"I remember getting a shock when I grabbed a charged capacitor off a work bench", he recalled. 

"That simple fact never left my mind. Then I watched when the government people were testing 

the first radar across the Potomac River --- it stuck in my mind when one of the men explained it 
as ‘pulse out, pulse back’. 


"And I've always been a nut about thunderstorms. I watched lightning by the hours. I noticed 
how much stronger it appeared to be when closer to the earth and just naturally concluded that 
more air had something to do with it." 


These three principles, plus a super-secret means of generating and mixing static electricity, 
make up Gray's EMS motor. 


Gray grew to adulthood, married, divorced, and married again. For 22 years, the idea of a special 
new kind of motor turned over and over in his mind. Meanwhile, he had moved to Southern 
California where he maintained a workshop and sought the advice of knowledgeable men. Bit by 
bit, his ideas began to take shape. 


By 1973, Gray was pounding the pavement seeking financial backers. Over the years he picked 
up 788 stockholders, all friends or friends of friends. This fact was to stand Gray in good stead 
later when the Los Angeles District Attorney hit him with questionable charges of fraud. 


From 1957 to 1972, gray raised about $2 million to make the EMS motor a reality. That same 
year he incorporated and built the first working model. 


Still, more money was a big need. He approached top electronics and automotive firms such as 
General Dynamics, Rockwell International, Ford, General Motors and the like. Usually he was 
turned away. "When they did listen to me and got a little interested, it turned out they wanted 
90%. Then it was I who did the turning away", he said. 


Gray had interested some top experts, though, men who offered the benefits of their knowledge 
to his fledgling firm. They included Richard B. Hackenberger, an electronics engineer who had 


served Sony and Sylvania, as well as Fritz Lens, a master machinist who understood what Gray 
was trying to accomplish. 


In Spring 1973, Gray and his associates unveiled the EMS motor to the world. 


In the workshop, a 6-volt car battery rested on a table. Lead wires ran from the battery to a series 
of capacitors which are the key to Gray's discovery. The complete system was wired to two 
electromagnets, each weighing a pound and a quarter. 


The first demonstration proved that Gray was using a totally different form of electrical current - 
-- a powerful but "cold" form of the energy. 


As the test started, Gray said: "Now if you tried to charge those two magnets with juice from the 
battery and make them do what I'm going to make them do, you would drain the battery in 30 
minutes and the magnets would get extremely hot." 


Fritz Lens activated the battery. A voltmeter indicated 3,000 volts. Gray threw a switch and there 
was a loud popping noise. The top magnet flew off with a powerful force. Richard Hackenberger 
caught it with his bare hands. 


What had happened was that gray had used a totally different form of electrical current --- a 
"cold" form of energy. The fact that Hackenberger caught the magnet and was not burned was 
evidence enough of that. 


It was a moment in history perhaps as important as the day in 1877 when Thomas Edison threw a 
switch which lit up a glass bulb that continued to glow all that day and part of the next. 


The demonstration was witnessed by two unbiased experts and the author of this article, who 
later printed the story of what he had seen in a national publication. 


"The amazing thing is that only a small per cent of the energy was used. Most of it went back 
into the battery", Hackenberger said. 


Actually, two "improbables" had been demonstrated that day. The second was characterized by 
lack of heat generated in the magnet, excessive heat being one of the bg drawbacks in utilizing 
electronics advancements. 


The successful test seemed to be Ed Gray's big break. In reality, his real troubles were just 
beginning. 


The publicity about the test brought Gray to the attention of a firm in Denver which agreed to 
back him with several million in new capital over a period of a few years. 


At the time, Gray planned to test-market the EMS motor in a radically new auto body called the 
"Fascination", developed by Paul Lewis of Sidney, Nebraska. 


The first prototypes were due on January 1, 1974. But then mysterious things started to happen -- 
- misfortunes Gray suspects were created by persons working to undermine his motor's 
development. The Fascination trial was dropped. 


In July 1974, raiders from the Los Angeles District Attorney's office descended on Gray's plant 
in Van Nuys. They confiscated plans, records, and the latest working prototype of the motor. 


Investigators for the D.A. threatened to file a variety of charges against Gray, ranging from fraud 
to grand theft. Yet months passed and no charges were brought. The investigators defied all 
attempts by the inventor's lawyers to get the confiscated materials returned. 


Meanwhile, the D.A.'s men sought out Gray's investors and tried to convince them to prefer 
charges against him. All refused. 


Finally, eight months after the raid, the D.A.'s office brought a series of charges against Gray, 
including grand theft, by claiming he had raised money from investors by means of a hoax. But 
all the serious charges were dropped when it was proved they were unfounded. 


Remaining were two minor counts of violating SEC regulations. In late March 1976, Gray 
pleaded guilty to these misdemeanors, paid a fine and was freed. 


The long-drawn legal hassle had other serious consequences. The major financing promised by 
the Denver firm was cut off after only a fraction of the money had dribbled in. Fortunately, there 
was enough to enable Gray to build a second prototype engine. 


Today Gray is very careful in the claims he makes for his motor. Even to discuss that which has 
already been proved to the satisfaction of skeptical scientists could bring the law down on his 
head again. 


"There has been a lot more to the suppression of my ideas than meets the eye", he said. "It is a 
wonder we have survived." 


But survived he has, and if some big vested interest was indeed behind all his woes, it just may 
be too late for such a force to stop an idea whose time may have come. 


Powerful allies are now rallying to his cause. For example, Gray was nominated for "Inventor of 
the Year" by the Los Angeles patent Attorney's Association last February. 


Two highly respected scientists, Dr. Norm Chalfin and Dr. Gene Wester of California Institute of 
Technology have publicly endorsed Gray's motor. 


Dr. Chalfin was present when Gray demonstrated the latest working model in front of a 
stockholders’ meeting. 


"There is no motor like this in the world", Dr. Chalfin told the group. "Ordinary electric motors 
use continuous power. In this system, energy is used only during a small fraction of a 
millisecond. Energy not used is returned to an accessory battery for reuse. 


"It is cool-running", Dr. Chalfin added, putting his hand on the motor. "There is no loss of 
energy in the system." 


Dr. Chalfin has placed his own considerable prestige on the line by writing the text for Gray's 
patent applications, the uneducated inventor finding the task of technical writing beyond him. 


At the same meeting, Dr. Gerald Price, Gray's patent counsel, told the stockholders: "For 
discovering a new form of electric power, Mr. Gray has been nominated for the annual award 
presented by the patent lawyers of Southern California. 


Looking forward to prospects of a brighter future, Gray says he wants to get the EMS motor into 
production and prove he has discovered more than even his backers understand. 


Gray is advised by his lawyers to make no claims. However, this reporter who has followed 
Gray's work for four years has seen and heard enough to feel safe in saying that the inventor may 
be unlocking the key to a natural phenomenon referred to as "ball lightning". 


With the combined use of a capacitor discharge and spikes of energy made up of mixed static 
and direct current, Gray conceivably could get more out of a battery than a battery has stored in 
it, simply because he is tapping the he reservoir of static electricity in the atmosphere as his 
motor runs. 


Scientists balk at his theory, but some day Ed Gray may back them down another notch, he has 
already proved right about the capacitor discharge motor idea. With that, has motor already is 
revolutionary --- it runs cool. That in itself could solve a myriad of heat-resistance problems for 
industry. Cool running parts do not experience the intense friction and wear out as quickly as 
overheated parts do. 


If Ed Gray's motor makes its final breakthrough and goes into general production, it may make 
the one-time dropout into a giant in history. It also could be a massive boon to mankind in the 
following ways: 


It could power every auto, truck, airplane, train and ship without using a drop of gasoline, 
kerosene or diesel fuel. It could cool or heat every American home at a fraction of the present 
day cost. It could power the engines of heavy industry --- likewise cheaply. 


And it could accomplish all this without spitting a single speck of pollution into the earth's 
atmosphere. 


One question remains: how did Edwin Gray, an unschooled tinkerer, bring together certain facts 
of technology and nature into a device beyond the capabilities of brilliant, richly subsidized 
scientists? 


Dr. Norm Chalfin has perhaps provided the answer. He says Gray's lack of formal education 
actually benefited him in his development of the EMS motor. 


"Someone trained in electronics simply would have looked at the concept and said it cannot 
work", Dr Chalfin said. "Gray did not know this, and he made it work. As a result, he has 
provided the world with a totally new and exciting technology." 
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Edwin Gray's Capacitor Tube 


"Power Plant of the Future" 


(Unidentified reference/author: apparently EvGray Enterprises) 


Would you believe, a battery-powered motor that recycles energy, hence is better than 90% 
efficient? 


How? By generating electric pulses of 2,500 volts by means of an EvGray generator and storage 
in an oil-filled capacitor bank and introducing it into field and rotor winding at precisely the right 
moment by means of a patented programmer on the front of the rotor shaft. 


Performance: Tests conducted on the 32 HP test model by Crosby Research Institute (Beverly 
Hills, CA), exacted the following: 


The EMA motor was operated into a 10 HP dynamometer load at 1100 rpm. This power output is 
7460 watts. The total battery power available from the four batteries was 5454 watts for one 
hour. The total battery power consumed by the motor during a 21-minute run was only 9.75 
watts; this equals 26.8 watts per hour. 


The system operated continuously for 203 hours (8-1/2 days) at 10 HP and 1100 rpm with the 
four batteries without recharging. 


The batteries used were common lead acid with 2-3 years life expectancy, and can be recharged 
several hundred times. 


General: The estimated performance figures, using the 50 HP motor in a car, are 300 miles per 
charge with top speeds in excess of 50 mph. This astounding prediction is a conservative one 
based on the performance of present electric car performance and the many tests conducted at 
EvGray. 


We have also developed a fast-charge, low resistance battery, because of a new method of 
building lead acid batteries that will permit a 12 volt, 14 amp battery to be charged in 10 minutes 
with normal 2-3 year life expectancy (Not yet being manufactured). Tattler Weekly carries an 
occasional progress report on this motor. 


US Patent # 3,890,548 
Pulsed Capacitor Discharge Electric Engine 
( Cl. 318/139 ~ June 17, 1975 ) 
Edwin V. Gray 
Abstract ~ 


There is disclosed herein an electric machine or engine in which a rotor cage having an array of 
electromagnets is rotatable in an array of electromagnets, or fixed electromagnets are juxtaposed 
against movable ones. The coils of the electromagnets are connect3ed in the discharge path of 
capacitors charged to relatively high voltage and discharged through the electromagnetic coils 
when selected rotor and stator elements are in alignment, or when the fixed electromagnets and 
movable electromagnets are juxtaposed. The discharge occurs across spark gaps disclosed in 
alignment with respect to the desired juxtaposition of the selected movable and stationary 
electromagnets. The capacitor discharges occur simultaneously through juxtaposition of the 
selected movable electromagnets wound so that their cores are in magnetic repulsion polarity, 
thus resulting in the forced motion of movable electromagnetic elements away from the 
juxtaposed stationary electromagnetic elements at the discharge, thereby achieving motion. In an 
engine, the discharges occur successively across selected ones of the gaps to maintain continuous 
rotation. Capacitors are recharged between successive alignment positions of particular rotor and 
stator electromagnets of the engine. 


Background of the Invention ~ 


1. Field of the Invention: 


There is no known engine or motor operated on the principle of the present invention, that a 
capacitor charged to a relatively high voltage from a low-voltage DC source is discharged across 
a spark gap to provided current through motor drive coils in the discharge path, these being 
solenoids which generate motion by magnetic repulsion of juxtaposed pairs of cores. The 
solenoids are preferably configured in motor and stator assemblies to effect motion of the rotor 
element with respect to the stator. 


The present invention utilizes this principle to provide a rotary motion machine or engine which 
can develop considerable torque through the magnetic repulsion action of rotor and stator cores 
wound with coils through which capacitors are discharged synchronously with the positioning of 
the rotor coils opposite particular stator coils. Similarly, a linear action can be achieved with a 
stationary electromagnet juxtaposed against a movable electromagnet and the movable 
electromagnet can perform work with a tool or piston attached thereto. 


A novel control mechanism is associated with the rotor is the engine to position discharge 
elements appropriately to create the desired discharge through the electromagnet coils when the 
juxtaposed rotor and stator electromagnets are in alignment. The electromagnets in the stator and 
rotor are so arranged that the control mechanism can advance or retard the discharge points 
relative to rotor-stator positions for control of rotational speed. 


The discharge overshoot or back emf from the collapsing fields in the coils from the capacitor 
discharge is used to energize external batteries for conservation of power. The recovered energy 
thus stored may be used to operate equipment associated with the engine or motive force- 
producing device. 


The engine or rotary electric machine of the invention is believed to operate on the principle of 
conservation of energy, in that once rotation is achieved, current is needed only a the instant of a 
capacitor discharge in order to advance the rotor. The rotor moves to the next discharge point on 
the inertia of the repulsion action. The capacitor is recharged during the interval and stores the 
energy until the discharge at the next rotor-stator coil coincidence. Thus, the new engine 
produces torque and stores the excess energy for subsequent use. 


In a linear motion device according to the invention, only a single pulse discharge is needed to 
perform work. 


The applications of the engine include use as an electric automotive engine which is economical 
and which can regenerate a part of the energy consumed to provide power for other loads in the 
automotive electric vehicle. As a linear actuator an economical use of power is possible because 
each stroke will result from a single discharge pulse of a capacitor through a coil. 


2. Prior Art: 


An extensive prior art search by the applicant uncovered no capacitor-discharge operated motor 
resembling that of the present invention. All motors of the patents located in the search employed 
direct electrical connection between coils and electric power sources. When selective switching 
is involved, semiconductor devices are employed, such as silicon-controlled rectifiers. 


Capacitors are used only for starting and phasing purposes, and not for basic motor operation 
from the discharge thereof, as in this invention. 


Summary of the Invention ~ 


This invention relates to electric motors or engines, and more particularly to a new electric 
machine including electromagnetic poles in a stator configuration wherein in one form thereof 
the rotor is rotatable within the stator configuration and where both are energized by capacitor 
discharges through rotor and stator electromagnets at the instant of the alignment of a rotor 
electromagnet with a stator electromagnet. The rotor electromagnet is repelled from the stator 
electromagnet by the discharge of the capacitor through the coils of both the stator and rotor 
electromagnets at the same instant. 


In an exemplary rotary engine according to this invention, rotor electromagnets may be disposed 
120 degrees apart on a central shaft and major stator electromagnets may be disposed 40 degrees 
apart in the rotor housing about the stator periphery. Other combinations of rotor elements and 
stator elements may be utilized to increase torque or rotation rate. 


In another form, a second electromagnet is positioned to one side of each of the major stator 
electromagnets on a center line 13-1/2 degrees from the center line of the stator magnet, and 
these are excited in a predetermined pattern or sequence. Similarly to one side of each major 
rotor electromagnet is a second electromagnet spaced on a 13-1/2 degree center line from the 
major rotor electromagnet. Electromagnets in both the rotor and stator assemblies are identical, 
the individual electromagnets of each being aligned axially and the coils of each being wired so 
that each rotor electromagnetic pole will have the same magnetic polarity as the electromagnet in 
the stator with which it is aligned and which it is confronting at the time of discharge of the 
capacitor. 


Charging of the discharge capacitor or capacitors is accomplished by an electrical switching 
circuit wherein electrical energy from a battery or other source of DC potential may be applied in 
alternating polarity to ignition coils or other voltage step-up arrangements from which a high 
voltage DC potential is derived through rectification by diodes. 


The capacitor charging circuit comprises a pair of high frequency switches which feed respective 
automotive-type ignition coils employed as step-up transformers. The "secondary" of each of the 
ignition coils provides a high-voltage square wave to a half-wave rectifier to generate a high 
voltage output pulse of DC energy with each switching alternation of the high frequency 
switcher. Only one polarity is used so that a unidirectional pulse is applied to the capacitor bank 
being charged. 


Successive unidirectional pulses are accumulated on the capacitor or capacitor bank until 
discharged. Discharge of the bank of capacitors occurs across a spark gap by arc-over. The gap 
spacing determines the voltage at which discharge or arc-over occurs. An array of gaps is created 
by fixed elements in the engine housing and moving elements positioned on the rotor shaft. At 
the instant when the moving gap elements are positioned opposite fixed elements during the rotor 


rotation, a discharge occurs through the coils of the aligned rotor and stator electromagnets to 
produce the repulsion action between the stator and rotor electromagnet cores. 


A plurality of fixed gap elements are arrayed in the motor housing to correspond to the locations 
of the stator electromagnets in the housing. The rotor gap elements correspond to the positions of 
the rotor electromagnets on the rotor so that at the instant of correct alignment of the gaps the 
capacitors are discharged to produce the necessary current through the stator and rotor coils to 
cause the electromagnets to repel one another. 


The charging circuits are arranged in pairs, and are such that the discharge occurs through both 
rotor and stator windings of the electromagnets, which are opposite one another when the spark 
gap elements are aligned and arc-over. 


The speed of the rotor can be changed by means of a clutch mechanism associated with the rotor. 
The clutch shifts the positions of the rotor gap elements to that the discharge will energize the 
stator coils in a manner to advance or retard the time of discharge with respect to the normal 
rotor/stator alignment positions. The discharge through the rotor and stator then occurs when the 
rotor has passed the stator 6-2/3 degrees for speed advance. 


By causing the discharge to occur when the rotor position is approaching the stator, the repulsion 
pulse occurs 6-2/3 degrees before the alignment position of the rotor and stator electromagnets, 
thus slowing the speed. 


The clutch mechanism for aligning capacitor discharge gaps for discharge is described as a 
control head. It may be likened to a firing control mechanism in an automobile combustion 
engine in that it "fires" the electromagnets and provides a return of any discharge overshoot 
potential back to the battery or other energy source. 


The action of the control head is extremely fast. From the foregoing description, it can be 
anticipated that an increase in the speed or a decrease in speed of rotation can occur within the 
period in which the rotor electromagnet moves between any pair of adjacently located 
electromagnets in the stator assembly, which are 40 degrees apart in the exemplary engine 
according to the invention. Thus, speed changes can be effected in a maximum of one-ninth of a 
revolution. 


The rotor speed-changing action of the control head and its structure are believed to be further 
novel features of the invention, in that they maintain normal 120 degree firing positions during 
uniform speed or rotation conditions, but shift to + 6-2/3 degrees longer or shorter intervals for 
speed change by the novel shift mechanism in the rotor clutch assembly. 


Accordingly, the preferred embodiment of this invention is an electric rotary engine wherein 
motor torque is developed by discharge of high potential from a bank of capacitors through stator 
and rotor electromagnet coils when the electromagnets are in alignment. The capacitors are 
charged from batteries by a switching mechanism, and are discharged across spark gaps set to 
achieve the discharge of the capacitor charge voltage through the electromagnetic coils when the 
gaps and predetermined rotor and stator electromagnet pairs are in alignment. 


Exemplary embodiments of the invention are herein illustrated and described. These exemplary 
illustrations and description should not be construed as limiting the invention to the 
embodiments shown, because those skilled in the arts pertaining to the invention may conceive 
of other embodiments in the light of the description within the ambit of the appended claims. 


Brief Description of the Drawings ~ 


Figure | is an explanatory schematic diagram of a capacitor charging and discharging circuit 
utilized in the present invention; 


Figure 2 is a block diagram of an exemplary engine system according to the invention; 
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Figure 3 is a perspective view of a typical engine system according to the invention, coupled to 
an automotive transmission; 


Figure 4 is an axial sectional view taken at line 4-4 in Figure 3; 
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Figure 5 is a sectional view taken at line 5-5 in Figure 4; 


Figure 6 and Figure 7 are fragmentary sectional views, corresponding to a portion of Figure 5, 
illustrating successive advanced positions of the engine rotor therein; 


Figure 8 is an exploded perspective view of the rotor and stator of the engine of Figures 3 and 4; 


Figure 10 is a partial sectional view, similar to the view of Figure 9, illustrating a different 
configuration of electromagnets in another engine embodiment of the invention; 
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Figure 11 is a sectional view taken at line 11-11 in Figure 3, illustrating the control head or novel 
speed change controlling system of the engine; 
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Figure 12 is a sectional view, taken at line 12-12 in Figure 11, showing a clutch plate utilized in 
the speed control system of Figure 11; 


Figure 13 is a fragmentary view, taken at line 13-13 in Figure 12; 
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Figure 14 is a sectional view, taken at line 14-14 in Figure 11, showing a clutch plate which 
operates with the clutch plate of Figure 12; 


Figure 15 is a fragmentary sectional view taken at line 15-15 of Figure 13; 
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Figure 17 is a schematic diagram showing cooperating mechanical and electrical features of the 
programmer portion of the invention; 


Figure 18 is an electrical schematic diagram of an engine according to the invention, showing the 
electrical relationships of the electromagnetic components embodying a new principle of the 
invention; and 
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Figure 19 is a developed view, taken at line 191-19 of Figure 11, showing the locations of 


displaced spark gap elements of the speed changing mechanism of an engine according to the 
invention. 
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Description of the Preferred Embodiment ~ 


As hereinbefore mentioned, the basic principle of operation of the engine of the invention is the 
discharge of a capacitor, across a spark gap through an inductor. When a pair of inductors is 
used, and the respective magnetic cores thereof are arranged opposite and another in magnetic 


polarity repulsion relation, the discharge through them causes the cores to repel each other with 
considerable force. 


Referring to the electrical schematic diagram of Figure 1, a battery 10 energizes a pulse- 
producing vibrator mechanism 16, which may be of the magnetic type incorporating an armature 
15 moving between contacts 13 and 14, or of the transistor type (not shown) with which a high 
frequency bipolar pulsed output is produced in primary 17 of transformer 20. The pulse 
amplitude is stepped up in secondary 19 of transformer 20. Wave form 19a represents the bi- 
directional or bipolar pulsed output. A diode rectifier 21 produces a unidirectional pulse train, as 
indicated at 21a, to charge capacitor 26. A delay coil 23 is connected in series with the unipolar 
pulsed output to capacitor 26. Successive unidirectional pulses of wave 21a charge capacitor 26 
to a high level, as indicated at 26a, until the voltage amplitude at point A reaches the breakdown 
potential of spark gap 30. At the breakdown of spark gap 30, capacitor 26 discharges across the 
arc created through the inductor coil 28. A current pulse is produced which magnetizes core 28a. 
Simultaneously, another substantially identical charging system 32 produces a discharge through 
inductor 27 across spark gap 29 to magnetize core 27a. Cores 28s, 27a are wound with coils 28, 
27 so that their magnetic polarities are the same. As the cores 27a, 28a confront one another, they 
tend to fly apart when the discharge occurs through coils 27 and 28 because of repulsion of 
identical magnetic poles, as indicated by arrow 31. If core 28a is fixed or stationary and core 27a 
is movable, then core 27a may have tools 33 attached to it to perform work when the capacitor 
discharges. 


Referring to Figures | and 2, a DC electrical source or battery 10 energizes pulsators 36 
(including at least two vibrators 16 as previously described) when switch 11 between the battery 
10 and pulsator 36 is closed, to apply relatively high frequency pulses to the primaries of 
transformers 20. The secondaries of transformers 20 are step-up windings which apply bipolar 
pulses, such as pulses 19a (Figure 1) to the diodes in converter 38. The rectified unidirectional 
pulsating output of each of the diodes in converter 38 is passed through delay coils 23, 24, thus 
forming a harness 37 wound about the case of the engine, as hereinafter described, which is 
believed to provide a static floating flux field. The outputs from delay lines 37 drive respective 
capacitors in banks 39 to charge the capacitors therein to a relatively high charge potential. A 
programmer and rotor and stator magnet control array 40, 41, 42 is formed by spark gaps 
positioned, as hereinafter described, so that at predetermined positions of the rotor during 
rotation of the engine, as hereinafter described, selected capacitors of capacitor banks 39 will 
discharge across the spark gaps through the rotor and stator electromagnets 43, 44. The 
converters 38, magnetic harness 37, capacitor banks 39, programmer 40, and controls 41, 42 
form a series circuit path across the secondaries of transformer 20 to the ground, or point of 
reference potential, 45. The capacitor banks 39 are discharged across the spark gaps of 
programmer 40 (the rotor and stator magnet controls 41, 42). The discharge occurs through the 
coils of stator and rotor electromagnets 43, 44 to ground 45. Stator and rotor electromagnets are 
similar to those shown at 27, 27a, 28, 28a in Figure 1. 


The discharge through the coils of stator and rotor electromagnets 43, 44 is accompanied by a 
discharge overshoot or return pulse, the output of which is applied in an appropriate polarity to a 
secondary battery 10a to store this excess energy. The overshoot pulse returns to battery 10a 
because after discharge the only path open is that to battery 10a, since the gaps in 40, 41, and 42 
have broken down, because the capacitors in banks 39 are discharged and have not yet recovered 
the high voltage charge from the high frequency pulsers 36 and converter rectifier units 38. 


In the event of a misfire in the programmer control circuits 40, 41, 42,the capacitors are 
discharged through a rotor safety discharge circuit 46 and returned to batteries 10-10a, adding to 
their capacity. The circuit 46 is connected between the capacitor banks 39 and batteries 10, 10a. 


Referring to Figure 3, a motor or engine 49 according to the present invention is shown 
connected with the automotive transmission 48. The transmission 48 represents one of many 
forms of loads to which the engine may be applied. A motor housing 50 encase the operating 
mechanism hereinafter described. The programmer 40 is axially mounted at one end of this 
housing. Through aperr4es 51, 52, a belt 53 couples to a pulley 57 (not shown in this view) and 
to an alternator 54 attached to housing 50. A pulley 55 on the alternator has two grooves, one for 
belt 53 to the drive pulley, and the other for a belt 58 coupled to a pulley 59 on a pump 60 
attached to housing 50. A terminal box 61 on the housing interconnects means between the 
battery assembly 62 and motor 49 via cables 63 and 64. 


An intake 65 for air is coupled to pump 60 via piping 68, 69 and from pump 60 via tubing or 
piping 66, 70 to the interior of housing 50 via coupling flanges 67 and 71. The air flow tends to 
cool the engine, and the air may preferably be maintained at a constant temperature and humidity 
so that a constant spark gap discharge condition is maintained. A clutch mechanism 80 is 
provided on programmer 40. 


Referring to Figures 4, 5, and 9, rotor 81 has spider assemblies 83, 84 with three electromagnet 
coil assembly sets mounted thereon, two of which are shown in Figure 4, on 85 at 85a and 85b, 
and on 86 at 86a and 86b. One of the third electromagnet coil assemblies, designated 871, is 
shown in Figure 5, viewed from the shaft end. As more clearly shown in the perspective view of 
Figure 8, a third spider assembly 88 provides added rigidity and a central support for the rotor 
mechanism on shaft 81. 


The electromagnet sets 85a and 85b, 86a and 86b, 87a and 87b, disposed on rotor 81 and spiders 
83, 84, and 88 each comprise pairs of front units 85a, 86a, 87a and pairs of rear units 85b, 86b, 
87b. Each pair consists of a major electromagnet and a minor electromagnet, as hereinafter 
described, which are embedded in an insulating material 90, which insulates the electromagnet 
coil assemblies from one another and secures the electromagnets rigidly in place on the 
spider/rotor cage 81, 83, 84, 88. 


The interior wall 98 of housing 50 I coated with an electrically insulating material 99 in which 
are embedded electromagnet coils, as hereinafter described, and the interiors of end plates 100, 
O1, of the housing 50. On the insulating surface 98 of housing 50 is mounted a series of stator 
electromagnet pairs 104a, identical with electromagnet pairs 85a, 86a, 87a, etc. Electromagnet 
pairs such as 104a and 105a are disposed every 40 degrees about the interior of housing 50 to 
form a stator which cooperates with the rotor 81-88. An air gap 110 of very close tolerance is 
defined between the rotor and stator electromagnets, and air from pump 65 flows through this 


gap. 


As shown in Figure 8, the electromagnet assemblies, such as 85 through 87, of the rotor and 
magnet assemblies, such as 104a in the stator are so embedded in their respective insulative 
plastic carriers (rotor and stator) that they are smoothly rounded in a concave contour for the 


stator, and in a convex contour on the rotor to permit smooth and continuous rotation of rotor 81 
in stator housing 50. The air gap 110 is uniform at all positions of any rotor element within the 
stator assembly, as is clearly shown in Figure 16. 


The rotor 81 and spiders 83, 84, 88 are rigidly mounted on a shaft 111 journaled in bearing 
assemblies 12, 113 which are of conventional type, for easy rotation of the rotor on shaft 111 
within housing 50. 


Around the central outer surface of housing 50 are wound a number of turns of wire 23, 24 to 
provide a static flux coil 114 as hereinbefore described, which is a delay line, as previously 
described. 


Figures 5, 6, 7 and 9 are cross-sectional views of the rotor assembly 81-88, arranged to show the 
positioning and alignment of the rotor and stator assemblies at successive stages of the rotation 
of rotor 81-88 through a portion of a cycle of operation thereof. For example, I Figure 5 the rotor 
assembly 81-88 is shown so positioned that a minor stator electromagnet assembly 91 is aligned 
with a minor electromagnet assembly 117. 


As shown in further detail in Figure 16, minor electromagnet assembly 117 consists of an iron 
core 118, grooved so that there may be wound thereabout a coil of wire 119. Core 118 is the 
same in stator electromagnet 117 as it is in rotor electromagnet 91. 


At a position 13-1/2 degrees to the right of rotor electromagnet 91, as viewed in Figure 5, there is 
a second or major stator electromagnet 120 whose core 122 is of the same configuration as core 
122 of rotor electromagnet 121. A winding 123 about core 122 of electromagnet 120 is of the 
same character as winding 123 on electromagnet 121. 


Electromagnet assembly pair 85a on the rotor is identical in configuration with that of the 
electromagnet stator assembly pair 104a except for the position reversal of the elements 117-120 
and 91-121 of the respective pairs. 


There are nine pairs of electromagnets 120-117 (104a) disposed at 40-degree intervals about the 
interior of housing 50. The center line of core 122 of electromagnet 120 is positioned 13-1/2 
degrees to the left of the center line of the core 118 of electromagnet 117. Three pairs of 
electromagnets 85a, 86a, 87a, are provided on rotor assembly 81-88 as shown in Figure 5. 


Other combinations are possible, but the number of electromagnets in the rotor should always be 
an integral fraction of the number of electromagnets in the stator. As shown in Figure 8, for the 
rotor assembly 85a, 85b, there are three of each of the front and back pairs of electromagnetic 
assemblies. Similarly, as shown in Figures 4 and 8, there are nine front and back pairs of 
electromagnets in the stator such as 104a and 104b. 


In order to best understand the operation of the rotor 81-88 rotating within the stator housing 50 
of an engine according to this invention, the positions of rotor electromagnets 91 and stator 
electromagnets 117 are initially exactly in line at the 13-1/2 degree peripheral starting position 
marked on the vertical center line of figure 5. The winding direction of the coils of these magnets 


is such that a DC current through the coils 119 will produce a particular identical magnetic 
polarity on each of the juxtaposed surfaces 125 of magnets 117 and 126 of magnet 91 (Figure 5). 
Figures 6 and 16 illustrate the next sep in motion wherein the two major electromagnets, 120 in 
the stator and 121 in the rotor, are in alignment. 


When the DC-discharges from the appropriate capacitors in banks 39 occur simultaneously 
across spark gaps through the coils 119 of electromagnets 117 and 91, at the instant of their 
alignment, their cores 118 will repel one another to cause rotor assembly 81-88 to rotate 
clockwise in the direction indicated by arrow 127. The system does not move in the reverse 
direction because it has been started in the clockwise direction by the alternator motor 54 shown 
in Figure 3, or by some other starter means. If started counterclockwise, the rotor will continue to 
move counterclockwise. 


As hereinbefore noted, the discharge of any capacitor occurs over a very short interval across its 
associated spark gap, and the resulting magnetic repulsion action imparts motion the rotor. The 
discharge event occurs when electromagnets 117 and 91 are in alignment. As shown in Figure 5, 
rotor electromagnet 91a is aligned with stator electromagnet 117c, and rotor electromagnet 91b is 
aligned with stator electromagnet 1173 at the same time that similar electromagnets 117 and 91 
are aligned. A discharge occurs through all six of these electromagnets simultaneously (that is, 
117, 91; 117c, 91a; 117e and 91b). A capacitor and a spark gap are required for each coil of each 
electromagnet. Where, as in the assembly shown in Figure 8, front and back pairs are used, both 
the axial in-line front and back coils are energized simultaneously by the discharge from a single 
capacitor or from a bank of paralleled capacitors such as 25, 26 (Figure 1). Although Figures 4 
and 8 indicate the used of front and back electromagnets, it should be evident that only a single 
electromagnet in any stator position and a corresponding single electromagnet in the rotor 
position, may be utilized to accomplish the repulsion action of the rotor with respect to the stator. 
As stated, each electromagnet requires a discharge from a single capacitor or capacitor bank 
across a spark gap for it to be energized, and the magnetic polarity of the juxtaposed magnetic 
core faces must be the same, in order to effect the repulsive action to produce the rotary motion. 


Referring to Figures 5 and 6, the repulsion action causes the rotor to move 13-1/3 degrees 
clockwise, while electromagnets 91, 91a and 91b move away from the electromagnets 117, 117c 
and 117e to bring electromagnets 121, 121a and 121b into respective alignment with 
electromagnets 120a, 120d and 120f. At this time, a capacitor discharge across a spark-gap into 
their coils 123 occurs, thus moving the rotor. Another 13-1/3 degree ahead, as shown in Figure 7, 
major electromagnets 121, 121a and 121b come into alignment with minor electromagnets 117a, 
117d and 117f, at which time a discharge occurs to repeat the repulsion action, this action 
continuing as long as DC power is applied to the system to charge the capacitors in the capacitor 
banks. 


Figure 18 further illustrates the sequencing of the capacitor discharges across appropriate spark 
gap terminal pairs. Nine single stator coils and three single rotor coils are shown with their 
respective interconnections with the spark gaps and capacitors with which they are associated for 
discharge. When the appropriate spark gap terminals are aligned, at the points in the positioning 
of the rotor assembly for most effective repulsion action of juxtaposed electromagnet cores, the 
discharge of the appropriate charged capacitors across the associated spark gap occurs through 


the respective coils. The capacitors are discharged in sets of three through sets of three coils at 
each discharge position, as the rotor moves through the rotor positions. In Figure 18, the rotor 
electromagnets are positioned linearly, rather than on a circular base, to show the electrical 
action of an electric engine according to the invention. These motor electromagnets 201, 202, 
and 203 are aligned with stator electromagnets 213, 214, and 215 at 0 degrees, 120 degrees and 
450 degrees respectively. The stator electromagnets are correspondingly shown in a linear 
schematic as if rolled out of the stator assembly and laid side by side. For clarity of description, 
the capacitors associated with the rotor operation 207, 208, 209 and 246, 247, 248, 249, 282 ad 
283 are arranged in vertical alignment with the respective positions of the rotor coils 201, 202, 
203 as they move from left to right, this corresponding to clockwise rotation of the rotor. The 
stator coils 213, 214, 215, 260, 261, 262, 263, 264, 265, 266, etc., and capacitor combinations are 
arranged side by side, again to facilitate description. 


An insulative disc 236 (shown in Figure 17 as a disc, but opened out linearly in Figure 18) has 
mounted thereon three gap terminal blocks 222, 225 and 228. Each block is rectangularly U- 
shaped, and each interconnects two terminals with the base of the U. Block 222 has terminals 
222a and 222b, block 225 has terminals 225a and 225b, block 228 has terminals 228c and 228d. 
When insulative disc 230 is part of the rotor, as indicated by mechanical linkage 290, it can be 
seen that terminal U 222 creates a pair of gaps with gap terminals 223 and 224, respectively. The 
stator electromagnets are correspondingly shown in linear schematic as if rolled out of the stator 
assembly and laid side by side. For clarity of description, the capacitors associated with the rotor 
operation 207, 208, 209, and 246, 247, 248, 249, 282 and 283 are arranged in vertical alignment 
with the respective positions of the rotor coils 201, 202, 203 as they move from left to right, this 
corresponding to clockwise rotation of the motor. The stator coils 213, 214, 215, 260, 261, 262, 
263, 264, 265, 266, etc., and capacitor combinations are arranged side by side, again to facilitate 
description. 


An insulative disc 236 (shown in Figure 17 as a disc, but opened out linearly in Figure 18) has 
mounted thereon three gap terminal blocks 222, 225, and 228. Each block is rectangularly U- 
shaped, and each interconnects two terminals with the base of the U. Block 222 ha terminals 
222a and 222b, block 225 has terminals 225a and 225b, and block 228 has terminals 228c and 
228d. When insulative disc 230 is part of the rotor, as indicated by mechanical linkage 290, it 
can be seen that terminal U 222 creates a pair of gaps with terminals 223 and 224, respectively. 
Thus, when the voltage on capacitor 216 from charging circuit 219 is of a value which will arc 
over the air spaces between 222a and 223, and between 222b and 224, the capacitor 216 will 
discharge into the coil of electromagnet 213 to ground. Similarly gap terminal U 225 forms a 
dual spark gap with terminals 226 and 227 to result in arc-over when the voltage on capacitor 
217, charged by charging circuit 220, discharges into the coil of electromagnet 214. Also, U-gap 
terminal 228 with terminals 228c and 228d, creates a spark gap with terminals 229 and 230 to 
discharge capacitor 218, charged by charging circuit 221, into coil 215. At the same time, rotor 
coils 201, 202 and 203 across gaps 201a-204, 202b-205 and 203c-206 each receives a discharge 
from respective capacitors 207, 208 and 209. 


When the electromagnet coils 213, 214, 215 an 201, 202, 203 are energized, the repulsion action 
causes the rotor assembly to move to position 2 where a new simultaneous group of discharges 
occurs into rotor coils 201, 202, and 203 from capacitors 246, 248, and 282 across gaps 201a- 


240, 202b-242 and 203c-244. Simultaneously, because gap U-elements 222, 225, and 228 have 
also moved to position 2 with the rotor assembly, capacitor 261 is discharged through 
electromagnet coil 260, capacitor 265 is discharged through electromagnet coil 264, and 
capacitor 269 is discharged through electromagnet coil 168 in alignment with position 2 of the 
rotor electromagnet coils, thus to cause the rotor electromagnets to move to position 3 where the 
discharge pattern is repeated now with capacitors 247, 249 and 283 discharging through the rotor 
electromagnet coils 201, 202, 203, and the capacitors 263, 267 and 281 discharging respectively 
through stator electromagnet coils 262, 266 and 280. 


After each discharge the charging circuits 219-221 and 272-277 for the stator capacitors, and 
210-212 and 284-289 for the rotor capacitors, are operated continuously from a battery source, as 
described earlier with reference to Figure 1, to constantly recharge the capacitors to which each 
is connected. Those versed in the art will appreciate that, as each capacitor discharges across an 
associated spark gap, the resulting drop in potential across the gap renders the gap an open 
circuit until such time as the capacitor can recharge to the arc-over level of the gap. This 
recharge to a discharge potential occurs before a rotor element arrives at the next position in 
question. 


The mechanical schematic diagram of Figure 17 further clarifies the operation of the spark-gap 
discharge programming system. A forward disc 236 of an electrically insulative material, has 
thereon the set of U-shaped gap terminal connectors previously described. These are positioned 
at 0 degrees, 120 degrees and 240 degrees respectively. In Figure 17, schematic representations 
of the position of the coil and capacitor combinations at the start of a cycle are shown to 
correspond to the description hereinabove with reference to Figure 18. Accordingly, the coil and 
capacitor combinations 213/216, 214/217, and 215/218 are shown connected with their gap 
terminals, respectively, 223/224, 226/227, and 229/230. On the rotor coil and capacitor 
connection three separate discs 291, 292 and 293 are shown, each with a single gap terminal. The 
discs 291-293 are rotated so as to position their respective gap terminals 201a, 202b and 203c at 
120 degree increments, with the 0 degree position corresponding to the 0 degree position of U- 
gap terminal 222 on disc 230. 


Representative gap terminals are shown about the peripheries of discs 230, 291-193 to clearly 
indicate how, as the discs turn in unison, the gap alignments correspond so that three rotor 
coil/capacitors always line up at 120 degree intervals about the rotary path, producing an 
alignment every 40 degrees, there being nine stator coils. Thus there are three simultaneous 
discharges into stator coils and three into rotor coils at each 40 degree position. Nine positions 
displaced 40 degrees apart provide a total of 27 discharge points for capacitors into the stator 
coils in one revolution. 


It will be understood that, as illustrated in Figures 17 and 18, nine individual electromagnet coils 
are shown in the stator and three in the rotor, in order to show in its simplest form how the three 
rotor electromagnets are stepped forward from the alignment with three of the stator 
electromagnets, when the appropriate spark gaps are in alignment, to effect the discharge of 
capacitors through juxtaposed pairs of rotor/stator electromagnets. The repulsion moves the rotor 
electromagnet from the stator electromagnet to the next alignment position advanced at an arc of 
40 degrees from the preceding alignment position. In the interval until another rotor 


electromagnet, 120 degrees removed, is aligned with the stator electromagnet that has just been 
excited, the associated capacitor is recharged to a potential which will cause the spark gap to 
break down to produce another discharge of this capacitor on the next revolution. Thus the rotor 
moves from one position to the next, with capacitor discharges occurring each 40 degrees of 
rotation, a total of nine per revolution. It should be obvious that, with other rotor/stator 
combinations, the number of electromagnet coincidences and spark-gap discharges will vary. For 
example, with the coil pairs shown in Figures 4 through 8, a total of 27 discharges will occur. 
Although there are 18 stator electromagnets and three rotor electromagnets, the discharge pattern 
is determined by the specific spark gap arrangement. 


The rotor/stator configuration of Figures 5 and 8, involving the major and minor pairs of 
electromagnets such as 85a and 104a (the terms "major" and "minor" referring to the difference 
in size of the elements), include nine pairs of electromagnets in the stator, such as 104a, with 
three electromagnet pairs of the rotor, such as 85a. Because of the 13-1/3 degree separation 
between the major and minor electromagnets in the rotor pair 85a, with the same separation of 
minor and major electromagnets of the stator pair 104a, the sequence of rotation and discharge 
described above, with respect to the illustrative example of Figure 5, involves the following: 


(1) A minor element 117 of stator pair 104a is aligned with the minor element 91 of rotor pair 
85a. On the discharge, this moves the rotor ahead 13-1/3 degrees. 


(2) The major rotor element 122 of the pair 85a now is aligned with the major stator element 
120b of the next electromagnet pair, in the stator array as shown in Figure 6. On the discharge, 
the rotor moves ahead 13-1/3 degrees. 


(3) This brings the minor rotor electromagnet 91 into alignment with the major stator element 
120 b of pair 104d, and the major electromagnet 122 (just discharged) of pair 85a into alignment 
with minor electromagnet 117b of pair 104d, and the rotor spark gap elements into alignment 
with a different position of gap elements connected with capacitors not discharged in the 
previous position of the rotor. It should be remembered at this point that it is the positioning of a 
rotatable spark gap array, similar to that illustrated in Figures 17 and 18, which controls the time 
of discharge of capacitors connected to these gap terminals. Therefore, any electromagnet can be 
energized twice successively from separate capacitors as the motor brings appropriate gap 
terminals into alignment with the coil terminals of a particular electromagnet. 


Thus, although major electromagnet 120b of pair 104d has just been energized as described 
above, it can now be energized again along with minor rotor electromagnet 91 in step 3, because 
the rotor moved to a new set of terminals of the spark gap arrays connected with capacitors not 
yet discharged. These capacitors now discharge through rotor electromagnet 91 and stator 
electromagnet 120b, causing rotor to move ahead another 13-1/3 degrees, thus again aligning 
two minor electromagnets again, these being 117b of stator pair 104 d and 91 of rotor pair 85a. 
The rotor has now moved 40 degrees since step | above. The sequence is repeated, and it is to be 
noted that at each 13-1/3 degree step, the discharges rotate the rotor another 13-1/3 degrees. 
There are 27 steps per revolution with nine stator coil pairs. The discharge sequence is not 
uniform, as is shown in Table 1. In the stator, three major electromagnets 120 degrees apart are 
energized twice in sequence followed by a hiatus of one step while three minor electromagnets 


of the stator, 120 degrees apart, are energized during the hiatus. In the rotor the major 
electromagnets are energized during a hiatus step following two minor electromagnet 
energization steps. A total of 27 energizations are thus accomplished in the nine pairs of coils of 
the stator. 


In Table 1, the leftmost column depicts the location of each rotor arm 85, 86, 87 at an arbitrarily 
selected step No. | position. For example, in step | rotor arm 85 has a minor stator and minor 
rotor electromagnet in alignment for capacitors to discharge through them simultaneously at the 
13-1/3 degree position. 


Table 1: Capacitor Discharge Sequence for One Revolution of Rotor in System of Figures 5 
& 8 


TABLE I 


CAPACITOR DISCHARGE SEQUENCE FOR OME REVOLUTION 
OF ROTOF IN SYSTEM OF FIGS. 5 AND & 


Retor Stator 
Step No, Electro- Electro- 
Rotor Arn Rotor magnet magnet 
$7 85 86 =6Angle Minor Major Minor Major 
10 I 19 13 1/3° x ¥ 
il 2 20 «26 2/3° x x 
12 3 2i 40° x x 
13 a 22 53 1/3 x x 
14 $ 23 66 2/2° x x 
15 6 24 80" x x 
16 7 2s 93 1/3" x x 
17 g 26 106 2/3° % x 
18 9 27 120° x x 
19 10 1 133 1/3" x x 
30 I! 2 146 2/3° x % 
a | 12 3 140° x x 
22 13 4 73 3 x x 
23 14 5 186 2/3* x x 
24 1S 6 200° & 
25 16 7 zt3 1/3* x x 
26 17 8 226 2/3° x x 
27 18 9 240° x * 
1 19 10) 9-253 1/5* x x 
2 20 11 266 2/3° x x 
3 Zl 12 280° x x 
4 22 13° «293 1/3° x x 
3 23 14 306 2/3° x x 
6 24 15 320° * * 
7 zs 16 333 1/3° x x 
8 26 17 346 2/3° x x 
9 27 18 360" x x 


Similarly, in step 1 rotor arm 86 is at the 133-1/2 degree position with a minor rotor and minor 
stator electromagnet in alignment for discharge. Simultaneously, rotor arm 87 is at the 253-1/3 
degree position with a minor rotor and minor stator in alignment for capacitor discharge 
therethrough. The other steps of the sequence are apparent from Table 1, for each position of the 
three rotor arms at any step and the juxtapositions of respective stator and rotor electromagnet 
elements at that position. 


In the simplified motor arrangement shown in schematic form in Figure 18, with single 
electromagnet configuration the alignment is uniform and the discharge sequences follow 
sequentially. 


As hereinafter mentioned, a change in speed is effected by displacing the stator spark gap 
terminals on the rotor (shown at 236 in Figures 17 and 18) either counter-clockwise or clockwise 
6-2/3 degrees so that the discharge position of the stator electromagnets is displaced 6-2/3 
degrees either clockwise or counter-clockwise of the rotor electromagnet at the time of 
discharge. Referring to Figures 11 to 15, the simultaneous discharge of selected capacitors into 
the electromagnets so displaced results in a deceleration at the time the rotor electromagnet is 
just approaching the associated stator, or an acceleration if the rotor electromagnet is just leaving 
its associated stator electromagnet. In each event, there is a repulsive reaction between the stator 
and rotor electromagnets, so that if the rotor is approaching the stator, there is a slow-down and 
if the rotor is receding from the stator there is a speed-up. 


Referring to Figure 11, clutch mechanism 304 about shaft 111 is operated electromagnetically in 
conventional manner to displace the spark-gap mechanism 236 which is operated in appropriate 
matching alignment with the rotor spark-gap discs 291, 292, 293. Clutch 304 has a fixed drive 
element 311 containing an electromagnetic drive coil (not shown) and a motor element 310 
which, when the electromagnetic drive coil is energized, can be operated by a direct current. The 
operation of motor element 310 brings into operation spark gap elements 224r, 223r or 223f, 
224f of the system shown in Figures 4, 5, and 8, as illustrated in Figure 19.The fixed stator coil 
spark gap terminal pairs 223, 224 and 266, 267 are arrayed about a cylindrical frame 322 which 
is fabricated in insulative material. In the illustrative example of Figures 17 and 18, there are 
nine such spark gap terminal pairs about the periphery of cylinder frame 324. In the engine of 
Figures 4 to 8, a total of 27 such spark gap pairs are involved. In addition, although not shown in 
the drawing, there are also pairs of terminals, such as 223r or 223f, 224r or 224f and 266r or 
226f, 267r or 267f, displaced 6-2/3 degrees on either side of the pairs 223, 224, or 266, 267, and 
all other pairs in the spark gap array, the letters r and f denoting "retard" and "faster'. The latter 
displaced pairs are used in the control of speed of the engine rotor. The displaced pairs not 
shown are involved with the operation of clutch 304, the speed changing control element. 


Clutch 304 is associated with shaft 111 in that the movable element 10 draws clutch disc element 
on shaft 111 away form clutch disc element 322 when energized by a voltage of appropriate 
polarity applied to its motor electromagnet 311. Such clutch drives are well known in the art. 


The clutch mechanism 304 of Figures 11 and 19, when not energized is in the configuration 
shown in Figure 11. The energized configuration of clutch 304 is not specifically illustrated. 
Upon energization, spark-gap element 222 on disc 236 is displaced rightward, as viewed in 
Figure 11, by broken lines 236x, into alignment with the positions of fixed spark-gap terminals 
223f, 224f and 267r, 266r. When the disc is in position 236x, the flattened edge 332 of pin 330 in 
disc 325 rides on surface 350 of disc 322. Normally, the flattened edges 351 of pins 330 are 
engaged against the flat edge 352 in recess 331 of disc 322. The displacement of disc 322 on 
shaft 111 is effected by the action of clutch 304 against spring 314 (Figure 11). An electric 
switch (not shown) of clutch mechanism 304 energizes it from a DC power source, and has two 
positions, one for deceleration and one for acceleration. In either position, clutch 304 is engaged 
to pull clutch disc 322 from clutch disc 325, momentarily. For the decelerate or accelerate 
position, the displaced alignment of spark gap elements 222 is with the 224f, 223f and the 224r, 
223r spark-gap terminal elements. However, only the 224f, 223f spark-gap elements are 
switched into operation with appropriate capacitors for the accelerate position, while in the 


decelerate position only the 223r and 224r spark-gap elements are switched into the circuit with 
their associated capacitors. 


Of course, when insulative disc 236 is displaced by clutch 304, its gap terminals 22, 225 and 228 
(Figures 14 and 18) are all displaced into the alignment position of 236x so as to engage the r 
and f lines of fixed spark gap elements. Although the accelerate and decelerate positions of disc 
236 are the same, it is the switching into operation of the 223, 224 or 266, 267 exemplary r or f 
pairs of terminals which determine whether speed up or slow down action of the rotor will occur. 


The momentary displacement of clutch disc 322 from clutch disc 325 results in rotation of disc 
325 about disc 322 through an angle Of 120 degrees. The detent ball and spring mechanism 320, 
321 in disc 325 positions itself between open detent dimple 328 and a succeeding one 328 at a 
position 120 degrees away on disc 325. As stated, flat 332 of pin 330 rides on surface 350 of disc 
322, and pin 330 leaves the pin-holding groove 331/352 along ramp 333 in disc 322 during the 
momentary lifting of disc 322 by clutch 304. Pin 330 falls back into the next groove 331 at point 
120 degrees further on about disc 322. Pin 330 falls into place in groove 331 on ramp 334. Pins 
330 are rotatable in their sockets 353, so that for either clockwise or counterclockwise rotation, 
the flat 351 will engage the flat 352 by the particular ramp it encounters. 


The deceleration or acceleration due to the action of clutch 304 thus occurs within a 120-degree 
interval of rotation of disc 325. Disc 322 during this interval may only move a fraction of this 
arc. 


There has been described hereinabove an electromotive engine system wherein at least one 
electromagnet is in a fixed position and a second electromagnet of similar configuration is 
juxtaposed with it in a magnetic polarity relationship such that, when the cores of the 
electromagnets are energized, the juxtaposed core faces repel one another. One core being fixed 
and the second core being free to move, any attachments to the second electromagnet will move 
with it. Hence, if a plurality of fixed cores are positioned about a circular confining housing, and, 
within the housing, cores on a shaft are free to move, the shaft is rotationally urged each time the 
juxtaposed fixed and rotatable cores are in alignment and energized. Both the fixed and the 
movable cores are connected to spark gap terminal elements, and the associated other terminal 
elements of the spark gaps are connected to capacitors which are charged to a high voltage from 
pulsed unipolar signal generators. These capacitors are discharged through the electromagnets 
across the spark gaps. By switching selected groups of capacitors into selected pairs of spark gap 
elements for discharge through the electromagnets, the rotor of the circular array systems is 
accelerated and decelerated. 


By confining a fixed electromagnet array in a linear configuration with a linearly movable 
electromagnet to which a working tool is attached, exciting the juxtaposed pairs of 
electromagnets by capacitor discharge results in the generation of linear force for such tools as 
punch presses or for discharging projectiles with considerable energy. 


The inventor claims: [Claims not included here] 


US Patent # 4,595,975 
Efficient Power Supply Suitable for Inductive Loads 
Edwin V. Gray, Sr. 
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Disclosed is an Electrical Driving and Recovery System for a High Frequency environment. The 
recovery system can be applied to drive present day direct-current or alternating-current loads for 
better efficiency. It has a low-voltage source coupled to a vibrator, a transformer and a bridge- 
type rectifier to provide a high voltage pulsating signal to a first capacitor. Where a high-voltage 
source is otherwise available, it may be coupled directly to a bridge-type rectifier, causing a 
pulsating signal to the first capacitor. The first capacitor in turn is coupled to a high voltage 
anode of an electrical conversion switching element tube. The switching element tube also 
includes a low voltage anode which is connected to a voltage source by a commutator and a 
switching element tube. Mounted around the high voltage anode is a charge receiving plate 
which is coupled to an inductive load to transmit a high voltage discharge from the switching 
element tube to the load. Also coupled to the load is a second capacitor for storing the back EMF 
created by the collapsing electrical field of the load when the current to the load is blocked. The 
second capacitor is coupled to the voltage source. When adapted to present day direct-current or 
alternating-current devices the load could be a battery or capacitor to enhance the productivity of 
electrical energy. 
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Description ~ 


Background of the Invention 


1. Field of the Invention: 


The present invention relates to an electrical driving system and a conversion element, and more 
particularly, to a system for driving an inductive load in a greatly improved and efficient manner. 


2. Description of the Prior Act: 


In the opinion of the inventor, there is no known device which provides the conversion of energy 
from a direct-current electric source or an alternating-current electric source to a mechanical 
force based on the principle of this invention. EXAMPLE: A portable energy source, (1) such as 
a battery, (2) such as alternating-current, (3) such as the combination of battery and alternating- 
current, may be used with highly improved efficiency to operate a mechanical device, whose 
output is a linear or rotary force, with an attendant increase in the useful productive period 
between external applications of energy restoration for the energy source. 


Summary of the Invention: 


The present invention provides a more efficient driving system comprising a source of electrical 
voltage; a vibrator connected to the low-voltage source for forming a pulsating signal; a 
transformer connected to the vibrator for receiving the pulsating signal; a high-voltage source, 
where available, connected to a bridge-type rectifier; or the bridge-type rectifier connected to the 
high voltage pulse output of the transformer; a capacitor for receiving the voltage pulse output; a 
conversion element having first and second anodes, electrically conductive means for receiving a 
charge positioned about the second anode and an output terminal connected to the charge 
receiving means, the second anode being connected to the capacitor; a commutator connected to 
the source of electrical voltage and to the first anode; and an inductive load connected to the 
output terminal whereby a high energy discharge between the first and second anodes is 
transferred to the charge receiving means and then to the inductive load. 


As a sub-combination, the present invention also includes a conversion element comprising a 
housing; a first low voltage anode mounted to the housing, the first anode adapted to be 
connected to a voltage source; a second high voltage anode mounted to the housing, the second 
anode adapted to be connected to a voltage source; electrically conductive means positioned 
about the second anode and spaced therefrom for receiving a charge, the charge receiving means 
being mounted to the housing; and an output terminal communicating with the charge receiving 
means, said terminal adapted to be connected to an inductive load. 


The invention also includes a method for providing power to an inductive load comprising the 
steps of providing a voltage source, pulsating a signal from said source; increasing the voltage of 
said signal; rectifying said signal; storing and increasing the signal; conducting said signal to a 
high voltage anode; providing a low voltage to a second anode to form a high energy discharge; 
electrostatically coupling the discharge to a charge receiving element; conducting the discharge 
to an inductive load; coupling a second capacitor to the load; and coupling the second capacitor 
to the source. 


It is an aim of the present invention to provide a system for driving an inductive load which 
system is substantially more efficient than any now existing. 


Another object of the present invention is to provide a system for driving an inductive load 
which is reliable, is inexpensive and simply constructed. 


The foregoing objects of the present invention together with various other objects, advantages, 
features and results thereof which will be evident to those skilled in the art in light of this 
disclosure may be achieved with the exemplary embodiment of the invention described in detail 
hereinafter and illustrated in the accompanying drawings. 


Brief Description of the Drawings ~ 


Figure | is a schematic circuit diagram of the electrical driving system. 
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Figure 2 is an elevational sectional view of the electrical conversion element. 


Figure 3 is a plan sectional view taken along line 3--3 of Figure 2. 


FIG.S 


Figure 4 is a plan sectional view taken along line 4--4 of Figure 2. 


Description of the Preferred Embodiment ~ 


While the present invention is susceptible of various modifications and alternative constructions, 
an embodiment is shown in the drawings and will herein be described in detail. It should be 
understood however that it is not the intention to limit the invention to the particular form 
disclosed; but, on the contrary, the invention is to cover all modifications, equivalents and 
alternative constructions falling within the spirit and scope of the invention as expressed in the 
appended claims. 


There is disclosed herein an electrical driving system which, on theory, will convert low voltage 
electric energy from a source such as an electric storage battery to a high potential, high current 
energy pulse that is capable of developing a working force at the inductive output of the device 
that is more efficient than that which is capable of being developed directly from the energy 
source. The improvement in efficiency is further enhanced by the capability of the device to 
return that portion of the initial energy developed, and not used by the inductive load in the 
production of mechanical energy, to the same or second energy reservoir or source for use 
elsewhere, or for storage. 


This system accomplishes the results stated above by harnessing the "electrostatic" or "impulse" 
energy created by a high-intensity spark generated within a specially constructed electrical 


conversion switching element tube. This element utilizes a low-voltage anode, a high-voltage 
anode, and one or more "electrostatic" or charge receiving grids. These grids are of a physical 
size, and appropriately positioned, as to be compatible with the size of the tube, and therefore, 
directly related to the amount of energy to be anticipated when the device is operating. 


The low-voltage anode may incorporate a resistive device to aid in controlling the amount of 
current drawn from the energy source. This low-voltage anode is connected to the energy source 
through a mechanical commutator or a solid-state pulser that controls the timing and duration of 
the energy spark within the element. The high-voltage anode is connected to a high-voltage 
potential developed by the associated circuits. An energy discharge occurs within the element 
when the external control circuits permit. This short duration, high-voltage, high-current energy 
pulse is captured by the "electrostatic" grids within the tube, stored momentarily, then transferred 
to the inductive output load. 


The increase in efficiency anticipated in converting the electrical energy to mechanical energy 
within the inductive load is attributed to the utilization of the most optimum timing in 
introducing the electrical energy to the load device, for the optimum period of time. 


Further enhancement of energy conservation is accomplished by capturing a significant portion 
of the energy generated by the inductive load when the useful energy field is collapsing. This 
energy is normally dissipated in load losses that are contrary to the desired energy utilization, 
and have heretofore been accepted because no suitable means had been developed to harness this 
energy and restore it to a suitable energy storage device. 


The present invention is concerned with two concepts or characteristics. The first of these 
characteristics is observed with the introduction of an energizing current through the inductor. 
The inductor creates a contrary force (counter-electromotive force or CEMF) that opposes the 
energy introduced into the inductor. This CEMF increases throughout the time the introduced 
energy is increasing. 


In normal applications of an alternating-current to an inductive load for mechanical applications, 
the useful work of the inductor is accomplished prior to terminating the application of energy. 
The excess energy applied is thereby wasted. 


Previous attempts to provide energy inputs to an inductor of time durations limited to that period 
when the optimum transfer of inductive energy to mechanical energy is occurring, have been 
limited by the ability of any such device to handle the high current required to optimize the 
energy transfer. 


The second characteristic is observed when the energizing current is removed from the inductor. 
As the current is decreased, the inductor generates an EMF that opposes the removal of current 
or, in other words, produces an energy source at the output of the inductor that simulates the 
original energy source, reduced by the actual energy removed from the circuit by the mechanical 
load. This "regenerated", or excess, energy has previously been lost due to a failure to provide a 
storage capability for this energy. 


In this invention, a high-voltage, high-current, short duration energy pulse is applied to the 
inductive load by the conversion element. This element makes possible the use of certain of that 
energy impressed within an arc across a spark-gap, without the resultant deterioration of circuit 
elements normally associated with high energy electrical arcs. 


This invention also provides for capture of a certain portion of the energy induced by the high 
inductive kick produced by the abrupt withdrawal of the introduced current. This abrupt 
withdrawal of current is attendant upon the termination of the stimulating arc. The voltage spike 
so created is imposed upon a capacitor that couples the attendant current to a secondary energy 
storage device. 


A novel, but not essential, circuit arrangement provides for switching the energy source and the 
energy storage device. This switching may be so arranged as to actuate automatically at 
predetermined times. The switching may be at specified periods determined by experimentation 
with a particular device, or may be actuated by some control device that measures the relative 
energy content of the two energy reservoirs. 


Referring now to Figure 1, the system 10 will be described in additional detail. The potential for 
the high-voltage anode, 12 of the conversion element 14 is developed across the capacitor 16. 
This voltage is produced by drawing a low current from a battery source 18 through the vibrator 
20. The effect of the vibrator is to create a pulsating input to the transformer 22. The turns ratio 
of the transformer is chosen to optimize the voltage applied to a bridge-type rectifier 24. The 
output of the rectifier is then a series of high-voltage pulses of modest current. When the 
available source is already of the high voltage, AC type, it may be coupled directly to the bridge- 
type rectifier. 


By repetitious application of these output pulses from the bridge-type rectifier to the capacitor 
16, a high-voltage, high-level charge is built up on the capacitor. 


Control of the conversion switching element tube is maintained by a commutator 26. A series of 
contacts mounted radially about a shaft, or a solid-state switching device sensitive to time or 
other variable may be used for this control element. A switching element tube type one-way 
energy path 28 is introduced between the commutator device and the conversion switching 
element tube to prevent high energy arcing at the commutator current path. When the switching 
element tube is closed, current from the voltage source 18 is routed through a resistive element 
30 and a low voltage anode 32. This causes a high energy discharge between the anodes within 
the conversion switching element tube 14. 


The energy content of the high energy pulse is electrostatically coupled to the conversion grids 
34 of the conversion element. This electrostatic charge is applied through an output terminal 60 
(Figure 2) across the load inductance 36, inducing a strong electromagnetic field about the 
inductive load. The intensity of this electromagnetic field is determined by the high 
electromotive potential developed upon the electrostatic grids and the very short time duration 
required to develop the energy pulse. 


If the inductive load is coupled magnetically to a mechanical load, a strong initial torque is 
developed that may be efficiently utilized to produce physical work. 


Upon cessation of the energy pulse (arc) within the conversion switching element tube the 
inductive load is decoupled, allowing the electromagnetic field about the inductive load to 
collapse. The collapse of this energy field induces within the inductive load a counter EMF. This 
counter EMF creates a high positive potential across a second capacitor which, in turn, is 
induced into the second energy storage device or battery 40 as a charging current. The amount of 
charging current available to the battery 40 is dependent upon the initial conditions within the 
circuit at the time of discharge within the conversion switching element tube and the amount of 
mechanical energy consumed by the work load. 


A spark-gap protection device 42 is included in the circuit to protect the inductive load and the 
rectifier elements from unduly large discharge currents. Should the potentials within the circuit 
exceed predetermined values, fixed by the mechanical size and spacing of the elements within 

the protective device, the excess energy is dissipated (bypassed) by the protective device to the 
circuit common (electrical ground). 


Diodes 44 and 46 bypass the excess overshoot generated when the "Energy Conversion 
Switching Element Tube" is triggered. 


A switching element 48 allows either energy storage source to be used as the primary energy 
source, while the other battery is used as the energy retrieval unit. The switch facilitates 
interchanging the source and the retrieval unit at optimum intervals to be determined by the 
utilization of the conversion switching element tube. This switching may be accomplished 
manually or automatically, as determined by the choice of switching element from among a large 
variety readily available for the purpose. 


Figure 2, 3, and 4 show the mechanical structure of the conversion switching element tube 14. 
An outer housing 50 may be of any insulative material such as glass. The anodes 12 and 22 and 
grids 34a and 34b are firmly secured by nonconductive spacer material 54, and 56. The resistive 
element 30 may be introduced into the low-voltage anode path to control the peak currents 
through the conversion switching element tube. The resistive element may be of a piece, or it 
may be built of one or more resistive elements to achieve the desired result. 


The anode material may be identical for each anode, or may be of differing materials for each 
anode, as dictated by the most efficient utilization of the device, as determined by appropriate 
research at the time of production for the intended use. 


The shape and spacing of the electrostatic grids is also susceptible to variation with application 
(voltage, current, and energy requirements). 


It is the contention of the inventor that by judicious mating of the elements of the conversion 
switching element tube, and the proper selection of the components of the circuit elements of the 
system, the desired theoretical results may be achieved. It is the inventor's contention that this 


mating and selection process is well within the capabilities of intensive research and 
development technique. 


Let it be stated here that substituting a source of electric alternating-current subject to the 
required current and/or voltage shaping and/or timing, either prior to being considered a primary 
energy source, or thereafter, should not be construed to change the described utilization or 
application of primary energy in any way. Such energy conversion is readily achieved by any of 
a multitude of well established principles. The preferred embodiment of this invention merely 
assumes optimum utilization and optimum benefit from this invention when used with portable 
energy devices similar in principle to the wet-cell or dry-cell battery. 


This invention proposes to utilize the energy contained in an internally generated high-voltage 
electric spike (energy pulse) to electrically energize an inductive load; this inductive load being 
then capable of converting the energy so supplied into a useful electrical or mechanical output. 


In operation the high-voltage, short-duration electric spike is generated by discharging the 
capacitor 16 across the spark-gap in the conversion switching element tube. The necessary high- 
voltage potential is stored on the capacitor in incremental, additive steps from the bridge-type 
rectifier 24. 


When the energy source is a direct-current electric energy storage device, such as the battery 12, 
the input to the bridge rectifier is provided by the voltage step-up transformer 22, that is in turn 
energized from the vibrator 20, or solid-state chopper, or similar device to properly drive the 
transformer and rectifier circuits. 


When the energy source is an alternating-current, switches 64 disconnect transformer 22 and the 
input to the bridge-type rectifier 24 is provided by the voltage step-up transformer 66, that is in 
turn energized from the vibrator 20, or solid-state chopper, or similar device to properly drive the 
transformer and rectifier circuits. 


The repetitions output of the bridge rectifier incrementally increases the capacitor charge toward 
its maximum. This charge is electrically connected directly to the high-voltage anode 12 of the 
conversion switching element tube. 


When the low-voltage anode 32 is connected to a source of current, an arc is created in the spark- 
gap designated 62 of the conversion switching element tube equivalent to the potential stored on 
the high-voltage anode, and the current available from the low-voltage anode. Because the 
duration of the arc is very short, the instantaneous voltage, and instantaneous current may both 
be very high. The instantaneous peak apparent power is therefore, also very high. Within the 
conversion switching element tube, this energy is absorbed by the grids 34a and 34b mounted 
circumferentially about the interior of the tube. 


Control of the energy spike within the conversion switching element tube is accomplished by a 
mechanical, or solid-state commutator, that closes the circuit path from the low-voltage anode to 
the current source at that moment when the delivery of energy to the output load is most 
auspicious. Any number of standard high-accuracy, variable setting devices are available for this 


purpose. When control of the repetitive rate of the system's output is required, it is accomplished 
by controlling the time of connection at the low-voltage anode. 


Thus there can be provided an electrical driving system having a low-voltage source coupled to a 
vibrator, a transformer and a bridge-type rectifier to provide a high voltage pulsating signal to a 
first capacitor. Where a high-voltage source is otherwise available, it may be coupled direct to a 
bridge-type rectifier, causing a pulsating signal to a first capacitor. The capacitor in turn is 
coupled to a high-voltage anode of an electrical conversion switching element tube. The element 
also includes a low-voltage anode which in turn is connected to a voltage source by a 
commutator, a switching element tube, and a variable resistor. 


Mounted around the high-voltage anode is a charge receiving plate which in turn is coupled to an 
inductive load to transmit a high-voltage discharge from the element to the load. Also coupled to 
the load is a second capacitor for storing the back EMF created by the collapsing electrical field 
of the load when the current to the load is blocked. The second capacitor in turn is coupled to the 
voltage source. 


Claims ~ 
What is claimed is: 


1. An electrical driving system comprising: a source of electrical voltage; a vibrator connected to 
said source for forming a pulsating signal; a transformer connected to said vibrator for receiving 
said pulsating signal; a rectifier connected to said transformer having a high-voltage pulse 
output; a capacitor for receiving said voltage pulse output; a conversion switching element tube 
having first and second anodes, electrically conductive means for receiving a charge positioned 
about said second anode and an output terminal connected to said charge receiving means, said 
second anode being connected to said capacitor; a commutator connected to said source of 
electrical voltage and to said first anode; and an inductive load connected to said output terminal 
whereby a high energy discharge between said first and second anodes is transferred to said 
charge receiving means and then to said inductive load. 


2. A system as claimed in claim 1, including a second capacitor for receiving a charge from said 
load. 


3. A system as claimed in claim 2, including a switching element tube positioned in series 
between said commutator and said first anode. 


4. A system as claimed in claim 3, including a second source of voltage and a switch for 
receiving a signal from said second capacitor. 


5. A system as claimed in claim 4 wherein: said conversion switching element tube includes a 
resistive element in series with said first anode; and said charge receiving means is tubularly 
shaped. 


6. A system as in claim | wherein said source comprises a direct current source and wherein said 
system further comprises:a source of alternating current; and a switch means for selecting said 
direct-current or said alternating-current power source as input to said rectifier. 


7. A system as in claim | wherein said rectifier comprises a bridge-type rectifier. 


8. A method for providing power to an inductive load comprising the steps of providing a 
voltage source; pulsating a signal from said source; increasing the voltage of said signal; 
rectifying said signal; storing and increasing said signal; conducting said signal to a high-voltage 
anode; providing a low-voltage to a second anode to form a high energy discharge; 
electrostatically coupling said discharge to a charge receiving element; conducting said discharge 
to an inductive load; coupling a second capacitor to said load; and coupling said capacitor to said 
source. 


US Patent # 4,661,747 
Efficient Electrical Conversion Switching Tube Suitable for Inductive Loads 
( Cl. 315/30 ~ April 28, 1987 ) 
Edwin V.Gray, Sr. 
Abstract ~ 


Disclosed is an electrical driving and recovery system for a high frequency environment. The 
recovery system can be applied to drive present day direct-current or alternating-current loads for 
better efficiency. It has a low-voltage source coupled to a vibrator, a transformer and a bridge- 
type rectifier to provide a high voltage pulsating signal to a first capacitor. Where a high-voltage 
source is otherwise available, it may be coupled directly to a bridge-type rectifier, causing a 
pulsating signal to the first capacitor. The first capacitor in turn is coupled to a high voltage 
anode of an electrical conversion switching element tube. The switching element tube also 
includes a low voltage anode which is connected to a voltage source by a commutator and a 
switching element tube. Mounted around the high voltage anode is a charge receiving plate 
which is coupled to an inductive load to transmit a high voltage discharge from the switching 
element tube to the load. Also coupled to the load is a second capacitor for storing the back EMF 
created by the collapsing electrical field of the load when the current to the load is blocked. The 
second capacitor is coupled to the voltage source. When adapted to present day direct-current or 
alternating-current devices the load could be a battery or capacitor to enhance the productivity of 
electrical energy. 
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Description ~ 
Background of the Invention 
1. Field of the Invention: 


The present invention relates to an electrical driving system and a conversion element, and more 
particularly, to a system for driving an inductive load in a greatly improved and efficient manner. 


2. Description of the Prior Act: 


In the opinion of the inventor, there is no known device which provides the conversion of energy 
from a direct-current electric source or an alternating-current electric source to a mechanical 
force based on the principle of this invention. EXAMPLE: A portable energy source, (1) such as 
a battery, (2) such as alternating-current, (3) such as the combination of battery and alternating- 
current, may be used with highly improved efficiency to operate a mechanical device, whose 
output is a linear or rotary force, with an attendant increase in the useful productive period 
between external applications of energy restoration for the energy source. 


Summary of the Invention ~ 
The present invention provides a more efficient driving system comprising a source of electrical 


voltage; a vibrator connected to the low-voltage source for forming a pulsating signal; a 
transformer connected to the vibrator for receiving the pulsating signal; a high-voltage source, 


where available, connected to a bridge-type rectifier; or the bridge-type rectifier connected to the 
high voltage pulse output of the transformer; a capacitor for receiving the voltage pulse output; a 
conversion element having first and second anodes, electrically conductive means for receiving a 
charge positioned about the second anode and an output terminal connected to the charge 
receiving means, the second anode being connected to the capacitor; a commutator connected to 
the source of electrical voltage and to the first anode; and an inductive load connected to the 
output terminal whereby a high energy discharge between the first and second anodes is 
transferred to the charge receiving means and then to the inductive load. 


As a sub-combination, the present invention also includes a conversion element comprising a 
housing; a first low voltage anode mounted to the housing, the first anode adapted to be 
connected to a voltage source; a second high voltage anode mounted to the housing, the second 
anode adapted to be connected to a voltage source; electrically conductive means positioned 
about the second anode and spaced therefrom for receiving a charge, the charge receiving means 
being mounted to the housing; and an output terminal communicating with the charge receiving 
means, said terminal adapted to be connected to an inductive load. 


The invention also includes a method for providing power to an inductive load comprising the 
steps of providing a voltage source, pulsating a signal from said source; increasing the voltage of 
said signal; rectifying said signal; storing and increasing the signal; conducting said signal to a 
high voltage anode; providing a low voltage to a second anode to form a high energy discharge; 
electrostatically coupling the discharge to a charge receiving element; conducting the discharge 
to an inductive load; coupling a second capacitor to the load; and coupling the second capacitor 
to the source. 


It is an aim of the present invention to provide a system for driving an inductive load which 
system is substantially more efficient than any now existing. 


Another object of the present invention is to provide a system for driving an inductive load 
which is reliable, is inexpensive and simply constructed . 


The foregoing objects of the present invention together with various other objects, advantages, 
features and results thereof which will be evident to those skilled in the art in light of this 
disclosure may be achieved with the exemplary embodiment of the invention described in detail 
hereinafter and illustrated in the accompanying drawings. 


Brief Description of the Drawings ~ 


Figure | is a schematic circuit diagram of the electrical driving system. 


Figure 2 is an elevational sectional view of the electrical conversion element. 
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Figure 3 is a plan sectional view taken along line 3--3 of Figure 2. 


FIG.3 


Figure 4 is a plan sectional view taken along line 4--4 of Figure 2. 


Description of the Preferred Embodiment ~ 


While the present invention is susceptible of various modifications and alternative constructions, 
an embodiment is shown in the drawings and will herein be described in detail. It should be 
understood however that it is not the intention to limit the invention to the particular form 
disclosed; but, on the contrary, the invention is to cover all modifications, equivalents and 
alternative constructions falling within the spirit and scope of the invention as expressed in the 
appended claims. 


There is disclosed herein an electrical driving system which, on theory, will convert low voltage 
electric energy from a source such as an electric storage battery to a high potential, high current 
energy pulse that is capable of developing a working force at the inductive output of the device 
that is more efficient than that which is capable of being developed directly from the energy 
source. The improvement in efficiency is further enhanced by the capability of the device to 
return that portion of the initial energy developed, and not used by the inductive load in the 
production of mechanical energy, to the same or second energy reservoir or source for use 
elsewhere, or for storage. 


This system accomplishes the results stated above by harnessing the "electrostatic" or "impulse" 
energy created by a high-intensity spark generated within a specially constructed electrical 
conversion switching element tube. This element utilizes a low-voltage anode, a high-voltage 


anode, and one or more "electrostatic" or charge receiving grids. These grids are of a physical 
size, and appropriately positioned, as to be compatible with the size of the tube, and therefore, 
directly related to the amount of energy to be anticipated when the device is operating. 


The low-voltage anode may incorporate a resistive device to aid in controlling the amount of 
current drawn from the energy source. This low-voltage anode is connected to the energy source 
through a mechanical commutator or a solid-state pulser that controls the timing and duration of 
the energy spark within the element. The high-voltage anode is connected to a high-voltage 
potential developed by the associated circuits. An energy discharge occurs within the element 
when the external control circuits permit. This short duration, high-voltage, high-current energy 
pulse is captured by the "electrostatic" grids within the tube, stored momentarily, then transferred 
to the inductive output load. 


The increase in efficiency anticipated in converting the electrical energy to mechanical energy 
within the inductive load is attributed to the utilization of the most optimum timing in 
introducing the electrical energy to the load device, for the optimum period of time. 


Further enhancement of energy conservation is accomplished by capturing a significant portion 
of the energy generated by the inductive load when the useful energy field is collapsing. This 
energy is normally dissipated in load losses that are contrary to the desired energy utilization, 
and have heretofore been accepted because no suitable means had been developed to harness this 
energy and restore it to a suitable energy storage device. 


The present invention is concerned with two concepts or characteristics. The first of these 
characteristics is observed with the introduction of an energizing current through the inductor. 
The inductor creates a contrary force (counter-electromotive force or CEMF) that opposes the 
energy introduced into the inductor. This CEMF increases throughout the time the introduced 
energy is increasing. 


In normal applications of an alternating-current to an inductive load for mechanical applications, 
the useful work of the inductor is accomplished prior to terminating the application of energy. 
The excess energy applied is thereby wasted. 


Previous attempts to provide energy inputs to an inductor of time durations limited to that period 
when the optimum transfer of inductive energy to mechanical energy is occurring, have been 
limited by the ability of any such device to handle the high current required to optimize the 
energy transfer. 


The second characteristic is observed when the energizing current is removed from the inductor. 
As the current is decreased, the inductor generates an EMF that opposes the removal of current 
or, in other words, produces an energy source at the output of the inductor that simulates the 
original energy source, reduced by the actual energy removed from the circuit by the mechanical 
load. This "regenerated", or excess, energy has previously been lost due to a failure to provide a 
storage capability for this energy. 


In this invention, a high-voltage, high-current, short duration energy pulse is applied to the 
inductive load by the conversion element. This element makes possible the use of certain of that 
energy impressed within an arc across a spark-gap, without the resultant deterioration of circuit 
elements normally associated with high energy electrical arcs. 


This invention also provides for capture of a certain portion of the energy induced by the high 
inductive kick produced by the abrupt withdrawal of the introduced current. This abrupt 
withdrawal of current is attendant upon the termination of the stimulating arc. The voltage spike 
so created is imposed upon a capacitor that couples the attendant current to a secondary energy 
storage device. 


A novel, but not essential, circuit arrangement provides for switching the energy source and the 
energy storage device. This switching may be so arranged as to actuate automatically at 
predetermined times. The switching may be at specified periods determined by experimentation 
with a particular device, or may be actuated by some control device that measures the relative 
energy content of the two energy reservoirs. 


Referring now to Figure 1, the system 10 will be described in additional detail. The potential for 
the high-voltage anode 12 of the conversion element 14 is developed across the capacitor 16. 
This voltage is produced by drawing a low current from a battery source 18 through the vibrator 
20. The effect of the vibrator is to create a pulsating input to the transformer 22. The turns ratio 
of the transformer is chosen to optimize the voltage applied to a bridge-type rectifier 24. The 
output of the rectifier is then a series of high-voltage pulses of modest current. When the 
available source is already of the high voltage AC type, it may be coupled directly to the bridge- 
type rectifier. 


By repetitious application of these output pulses from the bridge-type rectifier to the capacitor 
16, a high-voltage high-level charge is built up on the capacitor. 


Control of the conversion switching element tube is maintained by a commutator 26. A series of 
contacts mounted radially about a shaft, or a solid-state switching device sensitive to time or 
other variable may be used for this control element. A switching element tube type one-way 
energy path 28 is introduced between the commutator device and the conversion switching 
element tube to prevent high energy arcing at the commutator current path. When the switching 
element tube is closed, current from the voltage source 18 is routed through a resistive element 
30 and a low voltage anode 32. This causes a high energy discharge between the anodes within 
the conversion switching element tube 14. 


The energy content of the high energy pulse is electrostatically coupled to the conversion grids 
34 of the conversion element. This electrostatic charge is applied through an output terminal 60 
(Figure 2) across the load inductance 36, inducing a strong electromagnetic field about the 
inductive load. The intensity of this electromagnetic field is determined by the high 
electromotive potential developed upon the electrostatic grids and the very short time duration 
required to develop the energy pulse. 


If the inductive load is coupled magnetically to a mechanical load, a strong initial torque is 
developed that may be efficiently utilized to produce physical work. 


Upon cessation of the energy pulse (arc) within the conversion switching element tube the 
inductive load is decoupled, allowing the electromagnetic field about the inductive load to 
collapse. The collapse of this energy field induces within the inductive load a counter EMF. This 
counter EMF creates a high positive potential across a second capacitor 38 which, in turn, is 
induced into the second energy storage device or battery 40 as a charging current. The amount of 
charging current available to the battery 40 is dependent upon the initial conditions within the 
circuit at the time of discharge within the conversion switching element tube and the amount of 
mechanical energy consumed by the work load. 


A spark-gap protection device 42 is included in the circuit to protect the inductive load and the 
rectifier elements from unduly large discharge currents. Should the potentials within the circuit 
exceed predetermined values, fixed by the mechanical size and spacing of the elements within 

the protective device, the excess energy is dissipated (bypassed) by the protective device to the 
circuit common (electrical ground). 


Diodes 44 and 46 bypass the excess overshoot generated when the "Energy Conversion 
Switching Element Tube" is triggered. 


A switching element 48 allows either energy storage source to be used as the primary energy 
source, while the other battery is used as the energy retrieval unit. The switch facilitates 
interchanging the source and the retrieval unit at optimum intervals to be determined by the 
utilization of the conversion switching element tube. This switching may be accomplished 
manually or automatically, as determined by the choice of switching element from among a large 
variety readily available for the purpose. 


Figures 2, 3, and 4 show the mechanical structure of the conversion switching element tube 14. 
An outer housing 50 may be of any insulative material such as glass. The anodes 12 and 32 and 
grids 34a and 34b are firmly secured by nonconductive spacer material 54, and 56. The resistive 
element 30 may be introduced into the low-voltage anode path to control the peak currents 
through the conversion switching element tube. The resistive element may be of a piece, or it 
may be built of one or more resistive elements to achieve the desired result. 


The anode material may be identical for each anode, or may be of differing materials for each 
anode, as dictated by the most efficient utilization of the device, as determined by appropriate 
research at the time of production for the intended use. 


The shape and spacing of the electrostatic grids is also susceptible to variation with application 
(voltage, current, and energy requirements). 


It is the contention of the inventor that by judicious mating of the elements of the conversion 
switching element tube, and the proper selection of the components of the circuit elements of the 
system, the desired theoretical results may be achieved. It is the inventor's contention that this 


mating and selection process is well within the capabilities of intensive research and 
development technique. 


Let it be stated here that substituting a source of electric alternating-current subject to the 
required current and/or voltage shaping and/or timing, either prior to being considered a primary 
energy source, or thereafter, should not be construed to change the described utilization or 
application of primary energy in any way. Such energy conversion is readily achieved by any of 
a multitude of well established principles. The preferred embodiment of this invention merely 
assumes optimum utilization and optimum benefit from this invention when used with portable 
energy devices similar in principle to the wet-cell or dry-cell battery. 


This invention proposes to utilize the energy contained in an internally generated high-voltage 
electric spike (energy pulse) to electrically energize an inductive load; this inductive load being 
then capable of converting the energy so supplied into a useful electrical or mechanical output. In 
operation the high-voltage, short-duration electric spike is generated by discharging the capacitor 
16 across the spark-gap in the conversion switching element tube. The necessary high-voltage 
potential is stored on the capacitor in incremental, additive steps from the bridge-type rectifier 
24. 


When the energy source is a direct-current electric energy storage device, such as the battery 12, 
the input to the bridge rectifier is provided by the voltage step-up transformer 22, that is in turn 
energized from the vibrator 20, or solid-state chopper, or similar device to properly drive the 
transformer and rectifier circuits. 


When the energy source is an alternating-current, switches 64 disconnect transformer 22 and the 
input to the bridge-type rectifier 24 is provided by the voltage step-up transformer 66, that is in 
turn energized from the vibrator 20, or solid-state chopper, or similar device to properly drive the 
transformer and rectifier circuits. 


The repetitious output of the bridge rectifier incrementally increases the capacitor charge toward 
its maximum. This charge is electrically connected directly to the high-voltage anode 12 of the 
conversion switching element tube. 


When the low-voltage anode 32 is connected to a source of current, an arc is created in the spark- 
gap designated 62 of the conversion switching element tube equivalent to the potential stored on 
the high-voltage anode, and the current available from the low-voltage anode. Because the 
duration of the arc is very short, the instantaneous voltage, and instantaneous current may both 
be very high. The instantaneous peak apparent power is therefore, also very high. Within the 
conversion switching element tube, this energy is absorbed by the grids 34a and 34b mounted 
circumferentially about the interior of the tube. 


Control of the energy spike within the conversion switching element tube is accomplished by a 
mechanical, or solid-state commutator, that closes the circuit path from the low-voltage anode to 
the current source at that moment when the delivery of energy to the output load is most 
auspicious. Any number of standard high-accuracy, variable setting devices are available for this 


purpose. When control of the repetitive rate of the system's output is required, it is accomplished 
by controlling the time of connection at the low-voltage anode. 


Thus there can be provided an electrical driving system having a low-voltage source coupled to a 
vibrator, a transformer and a bridge-type rectifier to provide a high voltage pulsating signal to a 
first capacitor. Where a high-voltage source is otherwise available, it may be coupled direct to a 
bridge-type rectifier, causing a pulsating signal to a first capacitor. The capacitor in turn is 
coupled to a high-voltage anode of an electrical conversion switching element tube. The element 
also includes a low-voltage anode which in turn is connected to a voltage source by a 
commutator, a switching element tube, and a variable resistor. 


Mounted around the high-voltage anode is a charge receiving plate which in turn is coupled to an 
inductive load to transmit a high-voltage discharge from the element to the load. Also coupled to 
the load is a second capacitor for storing the back EMF created by the collapsing electrical field 
of the load when the current to the load is blocked. The second capacitor in turn is coupled to the 
voltage source. 


Claims ~ 
What is claimed is: 


1. An electrical conversion switching element tube comprising: a closed insulative housing (50); 
a first low-voltage anode (32) mounted internally to said housing and extending internally to an 
electrical discharge area (62), said first anode adapted to be connected to a voltage source 
external to the housing; a second high-voltage anode (12) mounted internally to said housing and 
extending internally to said electrical discharge area (62), said second anode also being adapted 
to be connected to a voltage source external to the housing; electrically conductive means (34b) 
positioned internally within said housing and extending circumferentially about said second 
anode while being directly exposed thereto but not conductively connected thereto but, rather, 
spaced therefrom for receiving an electrostatic charge from the second anode when a discharge 
current is triggered across said discharge area between said first and second anodes, said charge 
receiving electrically conductive means also being internally mounted to said housing; and an 
output terminal (60) communicating with said charge receiving electrically conductive means, 
said terminal adapted to be connected to an inductive load externally of said housing. 


2. An electrical conversion switching element tube as claimed in claim 1, including a resistive 
element (30) in series with said first anode. 


3. An electrical conversion switching element tube as claimed in claim | wherein: said charge 
receiving electrically conductive means is tubularly shaped. 


4. An electrical conversion switching element tube as claimed in claim 3, including a second 
tubularly shaped charge receiving electrically conductive means (34a) positioned 
circumferentially about said first mentioned charge receiving electrically conductive means. 


For more information (photos, schematics, videos, books, R&D, &c.), visit Peter 
Lindemann's website: 


http://www.free-energy.cc 
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"The Free Energy Secrets of Cold Electricity" 
by Peter A. Lindemann, D.Sc. 


VIDEO ~ In the 1970's, inventor Edwin Gray developed an electric automobile engine that 
produced 80 horsepower and recharged its own batteries. It ran on what he called "cold 
electricity." This amazing technology remained shrouded in mystery until September 2000. This 
three-part video is the complete technical lecture given by Dr. Lindemann at that time. In it, he 
explains exactly how Ed Gray's system works, how he produced "cold electricity" and how that 
relates to Nikola Tesla's earlier discovery of "Radiant Energy". Using 50 slides of articles, 
patents, photos, and circuit diagrams, Dr. Lindemann documents his research, until the method is 
fully revealed. Now you can understand one of the most powerful Free Energy methods ever 
discovered. 


"The Free Energy Secrets of Cold Electricity " 
by Peter A. Lindemann, D.Sc. 


BOOK ~ This book covers the same information as the video by this title. It explains how Edwin 
Gray produced "cold electricity" and how that relates to Nikola Tesla's discovery of "Radiant 
Energy" over a century ago. All of the images that appear as slides in the video are reproduced in 
the book, as well as complete reprints of Edwin Gray's three US patents, and three of Nikola 
Tesla's US Patents, which related to the subject. This is an important study manual for serious 
researchers. Ed Gray's EMA motor produced 40 times more power than he took from batteries. 
The secret is in the power supply and this book tells how he did it! 


"The History of The E.V. Gray Motor " 
by Norman Wootan 


VIDEO ~ The truth is finally revealed. The mystery about Ed Gray's EMA motors is finally 
over. With two recovered EMA motor prototypes on stage at the KeelyNet Conference in June 
2001, Norman Wootan discusses every design feature possible. Every single way the real motors 
deviate from the designs revealed in Gray's Patent are discussed in detail. Now you can see with 
your own eyes how it was really done. This video is a must for serious researchers wanting to 
convert Radiant Energy into mechanical power. A great companion piece to "The Free Energy 
Secrets of Cold Electricity" by Dr. Lindemann where the EMA power supply is discussed. (2 
hrs.) 


[Note: These items are not sold by Rex Research. They are available from Clear-Tech, Inc. --- 
www.free-energy.cc 


Regenerative Energy Recovery System, e.g., for Electromagnetic Propulsion 
[ Unidentified British Application Number |] 
(10 April 1980 ) 


Back emf can result in energy loss, or inefficient use of energy, in inductive circuits. A 
regenerative energy recovery system, embodying the present invention employs switching 6 to 
discharge a capacitor 3, through an inductive load 5, e.g., a motor. When capacitor 3 is 
discharged, a diode 4 creates an alternative circuit path through which inductively maintained 
current may then continue to flow, for example to charge a battery 7. The invention may be of 
particular value in electromagnetic propulsion systems. 


Specification 
Background of the Invention 


The inventor believes this to be a unique and novel approach to the control of electrical energy 
for possible future application for the propulsion of inductive devices. 


Through the use of certain inductive devices which enables the device to hold for a short period 
of time discharges of the capacitors to an external inductive load, the back EMF produced is 
captured and stored for future use. The result, then being, that the inventor believes this to be a 
more efficient use of energy. 


Summary of the Invention 


The invention relates to the Regenerative Energy Recovery System designed into a configuration 
wherein energy is momentarily stored for subsequent release for use in propelling 
electromagnetic devices. 


The Regenerative Energy Recovery System is designed to accept a high potential charge from a 
capacitor which has been charged from a high voltage power source. When the magnitude has 
been attained at a high level, this will cause a high current spike which can then be utilized into 
the inductive load. A part of the EMF, that is normally lost, is recaptured and rerouted and stored 
for future use. 


According to the preferred embodiment of this invention is an energy conserving system. 
Exemplary embodiments of the invention are herein illustrated. These exemplary illustrations 
and descriptions should not be construed as limiting the invention to the embodiments shown, 


because those skilled in the arts appertaining to the invention may conceive of other 
embodiments in the light of the description. 


Description of the Preferred Embodiment 


As herein mentioned, the basic principle of the regenerative energy recovery system will be 
explained using the simplified block diagrams of Figures 1 and 2. 


Figure 1 shows all the major and necessary components in simplified block form. 


Figure 2 duplicates Figure 1 but is broken into the three sections A, B, and C, corresponding to 
the three phases of operation of the process which takes place sequentially. The explanation will 
use Figure 2, but also applies to Figure 1. 


Figure 3 shows an electrical schematic view of the system of Figures | and 2. 


Brief Description of Drawings 


During phase A, a capacitor (item 3) is charged to a high voltage of about 2000 volts. Battery 
No. 1, shown as 24 V (item 1) has its voltage charged to 2000 volts by the use of DC to DC 
converter (item 2). Item 1 is shown as a battery because that is usually a portable electrical 
energy source. Item 2 is any means suitable to change a low voltage to a high voltage. The phase 
A purpose is to obtain a high voltage change in a suitable capacitor. 


During phase B, the capacitor (item 3) charged to a high voltage is discharged by closing the 
normally open (N.O.) switch (item 6). The switch control (item 8) programs when the switches 
(items 4 and 6) are operated. The discharge current is rapidly p[assed through switch number | 
(item 4), through the inductive load (item 5) and through the now closed switch number 2 (item 
6), and through the energy recovery battery number 2 (item 7). Phase B continues until the 
capacitor approaches zero voltage whereupon the inertia of the current in the inductance of the 
inductive load would normally start an overshoot of reversed charge into the capacitor. 


During phase C, the switch number | (item 4) disconnects capacitor 9item 3) without 
interrupting the current flowing in the path described in phase B. That is, the current path is 
through items 5, 6, 7, and back through item 4 into the inductive load (item 5) in a closed loop. 


Switches, items 4 and 6 are any devices which will perform the desired switching function in the 
corresponding parts of the circuit. 


Inductive loads (item 5) may be a single load, or multiple loads, If a single load, the circuit may 
be duplicated so two inductive loads can interact in an inductive configuration. 


If a single load, a permanent magnetic field may also be used so two interacting magnetic fields 
can cause force and motion. If multiple loads, one may be designated a rotor load. Suitable 
polarities will determine whether attractive or repulsive interaction will occur. The timing of the 
discharge will occur at the instant the loads are properly positioned. The timing of discharge will 
be determined by the switch control. 


Claims [ Not included here |] 


